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182, Aug. 20; 209-211, Aug. 27, and pp. 982-285, Sept. 8, 1915.) —With a view 
new triangulations in Baluchistan and Burma, a complete modern equi 
ment of length standards was obtained, involving the great improvem 
‘neoneean by the employment of invar wires for setting out base lines. Ati is 
- now considered possible’ to set ont. base lines fifty times as fast as, and: more 
“ accurately than on, the old methods, In spite of the systematic. ageing < 
- the measurin wires by shocks, annealing, etc., experience shows, that’ the 
‘prenensnsee on is necessary before and after each | base ropagorement 
metre invar tapes or wires are compared in air with i inyar bars... Th 
Og e of 4 m. length. Hence i comparator of 24 m. divided into § 
é | is n y, A separate 
4-m. bar with the 1-m. bar which is compared with primary standard. 
The 4-m, comparator is used both for comparison of length : ar or deter- 
“mination of coefficient of ‘expansion. The latter process is in water. 
“Tt equipment, made by the Cambridge Scientific is care- 
described with many phote-plates and diagrams. 


1487. Molecular Hom olo; 

igh Temperatures. Ludwik. ‘(Zeits. 'Vereines Deutsch. ‘Ing. 69. 
p. 657-664, Aug. 14,1915. experiments on the’ properties of Al, 
z Cd, Cu, Mg, ‘Ni, Zn, Su, brass, German ‘silver, ‘cast iron, and cast steel, 
‘between room and theit respective thelting-points. The proper- 


‘ties investigated’ were ultimate tensile strength, the actual stress per init — 


cross-section at rupture, the degree of Constriction at the breakingépdiat, 


-and the change of cross-section up to the instant when constriction begins 
to take place.’ Special attention ‘was’ | ‘to the behaviour of the metals — 


- cat points of discontinuity due to Changes of state. The idea of moleétilar 
homology is introduced, and instead ‘of using’ ofdinaty ‘temperatures ‘the 
mechanical properties ‘are ‘plotted against corresponding” temperatures, 
are in the samie ratio as the ‘mel 
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m. comparator is. required. to compare 


as shown by the Mechanical Properties Metal 
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effects of annealing on different metals as well as of the connection between 


_ the thermal coefficient of expansion and the heat capacity. Simple relations. _ 
” between these quantities, the heat of fusion, and the modulus of elasticity are 


_ deduced and the observed irregularities of many elements from Dulong and. 
-Petit’s law are explained. The degree of agreement obtained in this way 
between the behaviour of diamond and that of other a is shown so 

the table :— 


| eat = a.) 
| 
t a t _@ a t a 
don, 
. 62°)" 406) 64 192) 64 | 2060 | 60 
T,/4 —128 | 58 66; 59 —41| 55 | 895 | 55 
T/10 | —218 560 45 | —180| 80 | 194 | 82 


1488. Similituite and’ Dimensions, R. C. Tolman. (Phys. Rev. 6 


919-233, Sept., 1915.\—The author has recently presented a new 


- postulate, called the principle of similitude, which serves as a successful 
Peke oy point for the deduction of a considerable number of physical laws.. 
‘Therg'i a certain similarity between the methods of applying this new prin- 


ciple to the deduction of physical laws and the methods of applying the well- 


known principle of dimensional homogeneity, and the purpose of the present 
| paper is to show :—{1) ‘That the essential content of the two principles is in- 
reality quite distinct, and (2) that it is possible to derive important relations 
‘from the principle of similitude that cannot be derived from the principle of 
dimensional homogeneity, and vice versa. 

After discussing the two principles in detail the following relation betweeen 
‘them is stated : Where dimensional constants enter (as ¢.g. the gas constant 
R, heat capacity per mol.), the principle of dimensional homogeneity is of no- 
avail in predicting the form of a relation, since we cannot tell beforehand: 
what the dimensions of the constant are going to be. For such problems we 
must have recourse to the principle of similitude. On the other hand, when. 
. dimensional constants do not enter into the relation, although we may. apply 
either principle, the principle of similitude is,usually the less powerfu since- 
it merely prescribes invariance when the different measurements are mul- 
-tiplied by powers of a single arbitrary, multiplier #, while the principle- 
of dimensional. homogeneity prescribes the more drastic requirement of 
_ invariance when the multiplications are Serres out with a different arbitrary 
for each fundamental property... BE. H. B.. 


rose: 
‘14809. Cohesion of. Solids. H. Chatley. (Phys. 7. pp. 
“480, Aug., 1915.)—It is remarkable that the force which links’ the particles of 


the earth to those of the distant sup is much better understood. than that. 
which. connects those earth particles together... The most.plausible hypo-- 


thesis would seem;to be that. which identifies the: two, this. 


view, but there are difficulties. go 
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cohesion. has. a. very minute range (being. inappreciable beyond 
about 10-* cm.), but appears to be considerably greater than ‘gravitation at 
minute distances. (6) There is a repulsion between small particles of: steiner 
as well as attraction. si 

In order to appreciate the second fact. correctly. it is: necessary to uniibae: a 
preliminary conjecture as to the nature of the ultimate particles of matter. | 
Elaborate investigation has:shown that solid matter: has a whole. series of. 


discontinuities, namely :—{1). Crystalline structure bounded. by, interfaces,, : 


with occasional minute cavities between the, crystals. In the case. of 
“amorphous” solids it may, perhaps, be assumed that the crystalsiare of, 
molecular dimensions. (2); Molécules consisting ofa geometrically arranged 
group of two or more atoms hound by electrostatic (?) forces. (chemicak 


affinity) immensely superior in. intensity to gravitation or cohesion, (8) 


Atoms consisting of electrons, each atom forming a dynamic complex of 
immense stability. (4) Possible etheric sub-siructure, such as Oshawa: 
Reynolds’ “ granules” of “negative matter.” ,_ 

_ The elastic compressibility, of solids shows that; (a) The molecules or the 
atoms in the molecules may be. brought closer together ; (b) Such closer 
proximity develops a mutual. repulsion i in the molecules, and. “ strain energy ’ f 


tions (or nearly so) whee the compressing force is removed. ; Elastic tension 
similarly indicates the presence of a mutual attraction and separability. 
Kelvin was of opinion that cohesion could be explained by supposing the: * 
actual mass of substance to be concentrated into volumes quite small as 
compared with the whole volume. The density at stich centres would be 
extremely high, and this intense density would, he thought, so increase the 
force-of gravity between pairs of molecules very close together as to account 
for cohesion without necessitating any deviation from the inverse square law. 
The present author then calculates the distance between the molecules: of an 
iron or steel bar to account for the known cohesion on this gravitational law! — 
This is found to be of the order 10-“ cm., much less than the reputed 
diameter: of. an electron even !, A second calculation is then made according 
to an inverse law of undetermined index, the. Newtonian constant for gravi- 
tation being still retained. This results in making the cohesive one nee : 


the Isostatic Condition. of the. Terrestrial Crust. E. Belot. (Comptes Rendus, 
161, pp. 189-141, Aug. 9, 1915.)—The author has previously shown. [see,Abs.: 
1496 (1914) ].how on the hypothesis of a primitive.austral deluge, the sea floor, 
traversed by;ocean currents in a south-north direction, becomes ever denser, 
whilst the lighter material driven forward > becomes. the foundation. of 
continents and.is in hydrostatic equilibrium, with the adjacent magma. The 
critical deluge, whose currents had a temperature of about 864°, determined the. 


fundamental features of terrestrial architecture, and has been slowly succeeded: 


by a, normal deluge, which completed between 864°.and 100° the, primitive: 
basins to.a depth of 2000 m, Within this distance of 2000. m., almost: 
_ all geological events have taken place, and in consequence. these cannot be 
contradictory to. the theory. of a primitive austral deluge, One of the. regalis — 
on. this theory. is a variation. in density which should exist between, the 
material beneath ocean floors and under continents, and which will be 
VOL, XVIII.—A. | 
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manifested by differences in the values of gravity, The present paper dials 
_ mathematically with this aspect of the’ theory, and formule ‘are established 
for calculating the deficit or excess: of gravity upon continents and islands 


| 1491. Number of Molecules per Square Centimetre in- the a 
Light and Saturated Vapour. Mebius.’ (Ark. f. Mat: Astron. | 
Fysik; Stockholm, 10. No. 20; pp. 1-22, 1915. “In Swédish.j—The' a 
calculations,” ‘Based on the obsérvations of Young [Abés!'1785 (1910)] 
those Of Ramsay and Young, lead to the following conclusions :=If 
px represent the densities of'a liquid’ and i its saturated vapour at oné ‘and the - 
sate “témperature, ‘the “expression }(p:'+ is approximately constant) 
independently of the feriperature: two sides of a Certain ‘area if the 
limiting surface between a ‘liquid and its saturated v Contain 
very nearly’ the Same nuniber of molecules at diffétent*temperatures the 
température’ rises, ‘the diminution in the number of liquid molecules is 
counterbalanced by the increase in the number’ of vapour molecules, 
law Of corresponding states is} So far as molecules aré’ Concerned, a good 
first approxiniation, ‘but’ small” individual differences are observed between: 
different substances. For 47 'compouiids the itumbers Of miolécules per 
at the critical temperatures have been calcilated, ‘the values varying ‘from 


1498. Capillarity Theory Form... P. Enrenfest. 


some Circumjacent Places, Atmospheric Pressure. J.P. van der Stok. (K. 
Akad. Amsterdam, Proc. 18, pp. $10-820, Sept. 8, 1915;)—The metliods of 
correlation are employed to ascertain to what extent deviations of pressure 
_ from the normal in Holland may be determined from the simultaneous devia- 
tions from the normal at certain surrounding stations. For reasons which 
are’ set forth, the three winter months Dec. to Feb. only are dealt witli: ‘In 
the first part of the inquiry’ 10-day means of pressure published by the 
“ Deutsche Seewarte” are employed. Pressure variations at the Helder are 
corrélated with those at Valencia (Ireland), Clermont, Milan, Neufahrwasser, 
and Christiansund. The partial correlation coefficients are worked ‘out, and 
it is found that Clermont exercises the greatest influence on Helder, while 
Milan is the only one of the stations which has no appreciable effect.’ ‘This is 
as might be expected when it is remembered that Milan falls within the 
_ influence of the Alps and the Mediterranean.’ Excluding’ Milan, it’is‘found 
that the pressuré oscillations at Helder may be accounted for to the extent of 
by méans of the oscillations at fhe four’ féniaining stations. “It thus 
appéars’ that ‘local influences play only ‘a subordinate part in the 
variations at Helder, “and that ‘these latter’ are’ mainly controlled the 


Appblicati G l 
é Applications of Conformal Transformation to Problems in Hydro- : 
3 dy . G. Leathem,. (Roy. Soc., Phil. Trans. 215. pp. 489-487, 
191 Math ical 
Sept. 22, 1915.)—-Mathematical. 
by 
rig 
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countries. «The investigation. the winter, months, 


conclusion'may:not be.applicable:to the summer; For confirmation’ of, these 


results two independent ‘sets of three:stations are taken and correlated with 
De Bilt.. The.results»corroborate those already: found, andi itis: concluded 
that barometric oscillations:at a. central’ point may ‘be determinéd with great 
at 
Some: Circumjacent Places! Difference of Pressure'and Wind, J. P.'van aér 
Stok. (K. Akad:-Amsterdam, Proc.’ 18. pp. 821-827, "Sept. 6, 1916.)—In a 
previous papet an investigation was made into the relation between the’ pres- 
Sure gradient between certain stations and thé’ surface wind [seé ‘Abs! 642. 
(1912)]. The results were ‘not entirely réliable, and in thé présent discussion 
statistical méthods are employed to establish’ the connection: ‘Variations — 
from the mean value of pressuteé-differerices between Flushing and 
five Sutrounding stations (11, x3; are related with thé. Flushing 


The of bar, bes etc., are then determined the, observational dats. by 
the method of least squares. use of. the resultant equations, «i itis 
found that a positive pressure-gradient i in in the direction of Valencia produces : 
a. SE. wind at Flushing, in the direction of Biarritz an E, wind, of ‘Manich a 
NE. wind, of Neufahrwasser a NW. wind, and of SW, wind. The 
results. both for velocity and direction of the wind are set out in a table, the 
surface wind, which, corresponds with éach type, of, pressure gradient being — 
given. _A similar: work is carried out.in which the average. wind 
from four .stations in the Netherlands is used in place of 


4498. Voltanig Dust Veils and Variations: (New. 
York Acad, Scis, Ann..26, pp. 149-174; June, 1915... Nature, 96:.p; 80, Sept. 16, 
1916... Abstract.)—Preliminary investigation on temperature, records led: to 
the..conclusion that a general.rise inthe temperature of the atmosphere was . 
probably due to. an increase in the solar constant. | Further reductions...of 
the curves with special reference to departures from monthly: means,and 
including the epochs of great volcanic eruptions such as Krakatoa (1888) and - 
Katmai (1912), now show that the short-period variations of.temperature 
have nothing in common or absence ‘of volcanic dust 
Sept. 9, 1915... Paper ‘read before the British Assoc. at ‘Manchester.)—Our 
knowledge; of the fixed. stars is mainly: derived from. two main’ typés. of 
(1) measurement. of small: changes: inthe positions of the 
stars ;.(2) the: analysis of the light received from. them and the méasurenient: : 
ofits amount... first exact insight maybe ascribed to Herschel, wlié, by 
means of telescopes of his: own construction madé ‘the: Celestial: surveys © 
with which his name is. associated..‘The first‘successful determinations: of 
stellar distances. were the: parallaxes measuréd.: by  Bessel}:Struve; and 
Henderson in 1888, and the application of the ‘ miethod ‘tov double-star 
VOL. XVIII. —Aa.—1915. 


rom 

¥ 

+ 

: 

A 

* 
* 

3 

A 

‘ 

Sv 

x 

-¢ 


$90 | "SCIENCE ABSTRACTS. 


‘systems permitted the of masses, from which it was found 


that the masses of stars have not a very great range, but lie between 40 times 
‘and jth of the mass of the sun. On the other hand, when the absolute 
luminosities of the stars, the distances of which have been measured, are 
calculated, it is found that they exhibit a very great range ; Sirius, for 
example, radiating 48 times as much as the sun, and 84 Groombridge only 
1/100th part. Further, at least among the stars near the solar system, the abso- 
lute luminosity appears to vary with the type of spectrum ; the luminosity 
decreases as the type of spectrum changes from A to M, i.¢, from the blue 
stars to the red stars.. At the commencement of the present century the 
parallaxes of about 80 stars were known with some accuracy ; there is now an 


_ international scheme of co-operation for the determination with all sensed 


improvements of about 1100.stars. 
Velocities in the line of sight were first by. Huggins in the 


’sixties, but results of reliable accuracy were not obtained until the applica- 


tion of photography by Vogel in 1890. Continual progress has since been 


| made, and the velocity may now be determined with an accuracy of 0°25 km. 


per sec. for bright stars showing sharp spectrum lines. From a large pro- 
gramme involving some 1200 stars Campbell, at the Lick Observatory, has 


been able to deduce as a reliable value for the solar motion in space 195 km. 


per sec. A most notable feature of these radial velocities is that mean 
velocities, after correction for the sun's ‘motion, increase as the type. of 
Spectrum varies from B to M. 

- Proper motions of stars are determined by comparisons of positions 7 
different epochs, and increase with accuracy as the ‘time interval increases. 
At first these results were difficult to interpret, until the announcement by 
Kapteyn in 1905 that the proper motions had a general tendency towards two 
different points in the sky, thus originating the modern study of star-stream- 
ing, extended by Eddington and Schwarzschild. ‘It is interesting to find that 
this star-streaming i is corroborated by the discussion of observations of radial 
velocities. “Discussion of the whole question leads to the view that the sun is 
some distance from the centre of the stellar system. Another discovery of 
importance was made by Boss in 1908, when he announced the existence 
of groups of stars scattered over a considerable region of the sky, all 
moving towards the same point with nearly the same angular velocity. 
Russell has suggested that the consideration of intrinsic brightness leads to 
the idea that among the stars of spectrum class further advanced than A 
there are two classes: at each level, ‘one set — ane the other set mene 
than the sun: 

Future research is to ‘more complete: knowledge of the 
relation between proper motion and spectral type, for which the new cata- 
logue in preparation at Harvard College Observatory by Miss Cannon will 
serve as reference for stars down to the ninth magnitude. 

_ For the more distant parts of the universe proper motions are of little 
use, and for these information is sought from determinations of stellar photo- 


metry, colour, and spectrum. An example of this inductive method is in the — 


work of Hertzsprung ; froma knowledge of the characteristics of the Cepheid 
variables in the small Magellanic'cloud and their apparent magnitude, he 
deduced that the distance of the cloud is of the order of 10,000 parsecs. 
Measurements of stellar photometry:on a large scale were for some time 
only made at Harvard Colicge Observatory by the visual method, but of late 
years this photographic method has’ been taken in hand at various stations, 


and an. effort is 
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“This is of fundamental importance in counts of numbers stars to. cecil 
the star-density in various directions. Up to the present the résults agree in 
showing a continuous increase of stars as we proceed from the’pole of the 
“Galaxy to the Galactic Plane. The measure of colour may to some extent 
“serve as an indicator of distance, as it is found that of near and distant stars 
-of identical spectrum type the distant star is deficient in blue ae Whether 
this i is due to absorption | in space r remains to be determined. &. P. B. 


4498. Distribution of Solar Activity Areas in A ony ‘Buss. 
Observatory, No. 491, Ppp. 855-860, Sept., 1915. )—Graphical plotting of the 
published positions of sun-spot groups suggests that there isa tendency of 
‘spot outbreaks to. occur in localised tracts at intervals. of about 60° in longi- 
‘tude, or in some multiple of this angle. A table | is given ia + data for 
certain daring 1914, B. 


I. Fredholm. (Ark. f. Mat., Astron. och Fysik, Stockholm, 10.. No, 24. 
pp. 1-6, 1915.)—Photographic observations of the Solar Eclipse of 1914 
Aug. 21, were obtained by the authors at Sundsvail, using a telephoto- 
camera of. about 2 m. focal length, and chromo-isolar plates.’ Reproductions 


Soc., Mem, 60; 6. pp. 187-217, 1915.)—A discussion is given.of the various 
‘hypotheses which have been formulated as to the internal structure: of the 
earth, considering it to have a homogeneous metallic core surrounded ; by 


a —_ crust. . The hypotheses in which either the shell or the nucleus is 


supposed permanently elastic have been shown to be highly improbable, 
so that the earth has the hydrostatic;form throughout, Wiechert’s hypo- 
thesis being the only possible one of this type. The paper further explains 
the large ellipticities of the, moon by supposing it to have solidified while 
much nearer, the earth than it. is now.. The fact that, the moon. always 
turns the same face towards the earth is shown to. be not necessarily due 
to internal tidal friction, as in the absence. of this the amplitude of the free 
dibration in longitude would only increase with extreme slowness. If this — 
amplitude had been reduced to a small amount. before senennreee tidal 
friction not. be. in to shins, at seal, | 


‘Lines; Atti, 24, pp. 669-574, April 19, 1915:)—Discusses the secular anomalies — 
of the ascending node and inclination of ‘the orbit of. Neptune's satellite 
observed since 1848. These amount to as much’ as a degree, and they 
indicate a secular motion of the line of ngdes and a diminution of the 
inclination neatly proportional to the time. The author refers to the work 
of Tisserand, Struve, Barnard, Rice and Hammon, Wirtz, and especially 
Dyson on this subject,’ Tisserand’s S$ supposition that the perturbations are 
-due to an unobservable ellipticity of the planet's disc imply too great an 
‘angle between the satellite's orbit and the equatorial plane of the planet. — 
“The author puts the question whether the perturbations are due to a second 


Satellite, too small to ‘be visible, to this: 
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ticle by. Crommelin ‘Abs. and discusses them in 


jetail. With cB e to the question, of ‘eccentricities, he states that one 


only is admissible as having obliterated the eccentricities of the orbits 
¢ the planets and Satellites, namely, the secular actions of a Fesisting | medium 


consisting of smaller bodies. The absorption of such $mall masses adds _ 


to the attractive power of the larger masses, and thus draws them _ toge' ether ; 
while the tangential action rounds up the orbits, so that thé almost circular 
form of the orbits can be ascribed to nd other cause, The author further 
claims that ‘his Capture Theory is a Confirmation, and extension of, Herschel’s. 


idea of “ Clustering” Power.” Farther criticism ‘the work 


of Darwih on Periodic ‘Orbits. B. 


1508. Variation of Latitude. E. Przybyllok. ‘(Astron. Nachr, No. 4811, 


Nature, 96: 128, Sept: 80, 1915. Abstract.)}—Measurements of the altitude 


of the celestial pole show a daily fluctuation in its:amount varying’ directly 


with the altitude of the sun) suggesting some: temperature effect.on the. 
refraction of the ait inside and outside the: observatory coverifig the 


telescope. B. Wanach:: (Astron. Nachr: No. 4812... Nature, 96, p..128, 
Sept. 80, 1915. . Abstract.)}—Some doubt having been thrown on the reality 
of the Kimura “z’’ term, a new term is taken as a negative declination 
correction and new values are derived for the group corrections of the six 
northern international stations. The differences between successive groups 
show an annoal oscillation having 4 in Spring minimum 
in autumn, while the amplitudes for: the ‘three continental stations exceed 
those of the maritime: be spas effect. 
wie Contrib. No. 8; Observatory, No. 491. pp. 867-870; Sept.;’1915.)—. 
for’ 90 stellar systems of the’ eclipsing ‘binary class dre collected. 
for the general discussion of the physical constitution of’ various types. 
Five types are indicated, examples being S Cancri (eclipse total); U Cephei 


(eclipse total and central) ; RX Herculis (eclipse partial)';'U Coronz (eclipse 


partial); WZ Cygni' (stars ellipsoidal). In‘ the first four ‘classes the’ stars. 
are spheroidal, and the max. light constant, while in the fifth the max. light is. 
not’constant. The value of spectroscopic in conjunction with photometric 
- data is emphasised by the discussion of the systems of a Herculis, 8 Lyre, 

and » Puppis: |: Most of the solutions are given on the alternative hypotheses. 


that the surfaces are uniformly bright, or that the light is.gradually absorbed © | 


towards the limb. The results are. compared. with the values. given by 


1505. Density of Molecules in Interstellar ates, 


ecular is to be »= x 10° 
VOL. XVIIL.—a.—1915, 


3 
absorbing medium in interstellar space. _[Abs. 626.(1909) ; 876 (1913).] The 
a author of the present note attempts to estimate the average density of residual 
@ molecules on the assumption that the extinction is due to attenuation. by * 
hydrogen, the interstellar 
hydrogen molecules per 
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Bois, would. be equivalent to a total, amount;of. matter, of the -ordes 
1/88, x.earth’s mass in, a.sphere, having a radius equal, to that of, the orbit.of 
Neptune, and it is improbable that such a,quantity could have any noticeable. 
effect on. planetary.motions.., The, corresponding density in interstellar space 
is given as x 10° times. the, sun's mass per cubic parsec. If.the presence 
Of this quantity of maiter.i is verified, jit becomes of importance to investigate : 
its behaviour with respect..to. gravitational, potential, be taken 


1506, Radial Velocities of 500, Wilson, Solar 
Observatory, Contrib, No, 105. Astrophys. J. 42. pp.. 172-194, Sept. 1915.)— 
The tables of radial velocities presented are the result of moderate dispersion _ 
work on stars of various classes of spectrum, and show for each object the . 
R.A, Deck, magnitude, spectral type, total proper motion as:givén. by Boss, 
angle between ‘star’ and:.sun’s apex, observed radial ‘velocities at MttWilsoh 
and elsewhere, tadial velocities corrected for the solar. motion. The‘observa- 
tions are discussed from the point of .view of interrelationship between 
proper motion, radial velocity, and spectral type.:' The Mt. Wilson: results — 
‘appear at first to indicate! that amorg the very. distant stars the change in. 
radial: velocity with spectral. type is slight. Taking the: proper motionand 
spectral type together there is.a:decided increase of radial: velocity: with. 
increase of proper motion for stars of the same spectral class, while there is — 
a definite increase of radial velocity ih passing from stars of class B, through — 
those of classes A, F;.G:-Thé main feattire of interest in this Sonnection 
pp. 188-147, Sept., 1915.)—The star 3 Orionis has been suspected of variability 
several observers, but hitherto no definite confirmation. is available. A 
large number of observations have been made with the selenium photometer, | 
resulting in the conclusion that the ‘star“is an’ eclipsing variable with ‘two- 
minima in agreement‘ with ‘the ‘Spectroscopic orbit; periods 5-7826 ‘and. 
8-20 days. The’ light between minima is also variable, there being an 
increase near periastron, but this effect may | be due to ellipticity of igure or 
Other causes. The total light-range is about 0:15 mag., of ‘which 0°08 mag. is 
due. to the eclipses. The minima are not symmetrical about the times of 
| reatest and suggest that the surface brightness. of each apparent | 
isc is not u oi, but that each body is brighter on the front, side in its. 
-tnotion in the orbit, The elements of the system can only be, determined 
“within certain limits, but it is stated that the mean density of the system is. 
that of the sun, the larger. component being at. 5 


Mite ot dies, the 


Light-Curve of XX Shapley and B. Shapley. 
‘ au Wilson Solar Observatory, Contrib, No. 104 Astrophys, J. 42. pp. 148-. 
“162; Sept., 1915 )—The variable star Xxx Cygni, discovered by Madame 
Ceraski i 1 1904, is interesting as being the shortest-period variable known,. 
“and has been distinguished from th Cepheids i in. that its range is said.to, be 
wee visually than photographic. y. An investigation was made with the 
Alector, at Mt. Wilson during Ang. and Sept., 1914, March, 1914,using. 

ed, “97” and Cramer “ Instantaneous Isochromatic’” plates for the records 
of photographic and photo-visual magnitudes, The ‘observations are; tabu- 

VOL, XVII1.—A.—1915. 
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ated some of the results plotted as light-curves. “Within the 
_-@bservation, the time of maximum is practically the same photographically 
- and photo-visually, with’ some: slight indication that the photographic ‘maxi- 


mum may be somewhat later than the other. ‘In the amplitudes, however, 


“there are very marked differences: The Colour and magnitude at minimum 


_ appear to be constant, suggesting that the outstanding irregularities occur at 
--maximuin. It is noted that the light-carves appear t6 be different on different 
nights,’the maximum peaks varying from angular to dome-shaped. No 


_ ‘instances were found where the curves were very different in consecutive 
| periods during the same night. Careful comparison of the plates result in 

‘the conclusion that the visual range does not exceed the photographic, thus 
bringing the star's’ variation into. ee with that ‘of other Cepheid 


1509. Motions of Stars near R. Innés and 
J. Vote. (Union Observatory of S. Africa, Circ. No. 25. pp. 195-200, * 
June 2, 1915.)—Measurements have been made with the blink-microscope on 

‘two plates of the region near w Centauri taken at an interval of nearly — 


28 years... No star in the cluster or its immediate neighbourhood shows any 
proper motion as great as 0°56” in 28 years. On‘ the plate covering some 
4 square degrees about 80 stars have been detected asdying: ‘a measurable 


1610. Olbers' Method of calculating Parabolic Orbits. 


Rendus, 161, 122-124, Aug. 9, 1915.)—Oppolzer has shown that 
the method devised by Olbers admits of a multiple solution, and the compu- 


“tations, say for cometary orbits, become very complicated. A simplified . 


method is indicated, involving the use of a oda searticets rasan inscribed with 


determined families of curves. 


Stellar Proper Motions. by c. Sola. 
Comptes Rendus, 161. pp. 121-122, Aug. 9, 1915.)—Photographs taken with 
a special camera of 160. mm. aperture, 800 mm. focal length, at epochs 
differing as far as possible, show stereoscopic. relief when viewed in an 

ordinary stereoscope if any of the objects have moved during the interval. 
Numerous stars with definite proper motion were detected in ws way. on 
plates taken 1912 July 12and1915July20. 


Stellar Proper Motions by Stereoscopic Wolf. 
Astron, Nachr. No, 4811. Nature, 96. p- 128, Sept. 80, 1915. Abstract.) © 


—Quantitative determinations of stellar proper motions have been success- 
fully obtained by means ‘of stereoscopic photographs taken at an interval of 
12 to 8 years. The star ficld was in the region of ¢ Leonis, and the yearly 


motions found vary from ost" to 118”. [See preceding Abs] 


“ 1613. Siellar Classification. N. Lockyer. (Nature, 96. pp. 88-89, Sept. 

‘28, 1915.)—Further discussion is given of the scheme of stellar classification 
"embodying the idea of stars increasing and stars decreasing i in temperature, 
“with cross-references to the corresponding types in the Harvard Classifica- 
‘tion, For the continuance of the work, further photographs ¢ 854 stars 
fave beta taken, and a table i is being prepared showing details, C.P, 5B. 


Effective Wiave-lengihs of Stars in Cluster N.G.C. 1647. “E. Hertz- 
‘sprang. (Mt, ‘Wilson Solar Observatory, ¢ Contrib, No. 100. J: | 


—A.—1915. 
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4%. pp. 92-110, July, 1915.}—Details are tie al Ga 


effective. wave-lengths/in the spectra of 184 stars’ of the cluster N.G.C; 1647, 
using the 60-in. reflector at. Wilson, in conjunction. «with a coarse 
‘diffraction grating having spacings: of 8 mm: The photographs. show for 
each star.a central image and first-order spectra’on either side. The 
‘distance between these two: spectra for different ‘stars serves as a measure 


their different colour, Tables: are, given’ showing the photographic 


magnitude and effective wave-length of of the effective 


“1615. Effective Wave-lengths of abectutely Faint. Stors. E. 
<Mt.. Wilson Solar Observatory, Contrib. No. 101.. Astrophys. J. 42. pppili— 
119, July, 1915.)—Evidence is considered bearing on the view. that whereas 
absolutely bright stars may have all colours, between,.red and white, 
‘the range of colour within which the stars are distributed becomes more 


dimited as the absolute brightness diminishes. The discussion is based on 


special photographs taken with the 60-in. reflector at Mt. Wilson, eels ® of | 
faint, stars having large well-known parallaxes [see preceding Abs.], 


effective wave-lengths. were reduced to the same zenith distance. prt a 


‘in relation.to the behaviour of a black body, the graph showing ‘the felation 
-of absolute magnitude to effective wave-length indicates a decided difference 


the behaviour of bright and faint stars.. The unknown factor causing this 


_ appears to become apparent about absolute magnitude +8. Consideration 
“of possible physical features leads to the conclusion that differences in mass. 
“or density are not sufficient to explain the constancy. of colour of stars. 
| between the absolute magnitudes +8 and +8. It .is- suggested that the 
_ absolute magnitude + 8, corresponding to the temperature 8400° abs. of a 


iblack body of the size of the sun,-represents that. stage of a cooling star at - 


which the formation of. relatively dark, solid matter on its surface begins; 
the remaining _ fluid part giving practically all the radiation, Further 
is in the of dark: stars. for 


$ 


"1818. Colowr-indices in Cluster N.G.C. 1647. H. Seares, (Mt. ‘Wilson 
Solar Observatory, Contrib. No. 102, Astrophys, J. 42. pp. 120-182, July, 
1915.)—Effective wave-lengths for some 200 stars.in Cluster N.G.C. 1647, 
_ [Abs, 1514 (1915)] were utilised in an investigation . of. the photographic ; 
rand photo-visual seales of magnitude for stars near the North Pole by _ 
“comparison plates of the Pole and cluster, arrangements being made 'to 
‘minimise atmospheric irregularities by work.on. different nights. .Examina; 


tion of these plates gave the colour-indices of the stars, Comparison of — 


these with the effective wave-lengths then afforded a control on the relative c 


errors of the magnitude scales, the limits for the work in question being ; 


between photographic magnitudes 11°5 and 15, Within this interval the two — 

_ -series of colour-indices show the same increase in the mean colour with. od 
‘increasing magnitude. The relative errors in the magnitude-scales seem 

sto be within the uncertainty —— the reductions of the effective 


1517. Short-period Variable Stars. G. Hornig. Nachr. No, 4908. 
‘Nature, 95, p. 655, Aug. 12,1915. Abstract.)—Results are given of observa- 

-utions by Argelander’s method of several bright variable stars of. 

the elements. determined for each 
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2.4618.) Absolute Scale: of. Photographic (Nat 
Mead, Sei.,’Proc. 1.) p. 807, 19165... Nature,'95pp: 654-655, Aug. 1915. 
Abstract.)—A Jong investigation has’ Been made with the 60-invireflector at 


-.. Mtr Wilson for’ the determination ‘of. absolute scales of photographic and 


visual stellar magnitudes, ‘utilising the miethod:of coniparison of two series of 
images takén with a known variation of: intensity between ‘the expostires.: 
The variations were introduced by meanSof *wire gauze screens and 

diaphragms. The photographic scale for stars from 10-18 miag. was ‘deter-- 
- mined by exposures of 11 minutes or less for one set, and 80-60 mins. for the 


Other set, :the average differerice: between the méan ‘scales for the’ two Series 


mag. ‘Extension’ to fainter stars was‘ obtained’ by longer~ 
exposures’ extending ‘to 4 or’ 6 hours, with ‘a resulting limiting magnitude of 

about 28... The entire’ series of photographic magnitudes of 617 stars — 
reduced ‘to thé international zero by taking the thean. brightness of white — 
star$ (type Ao) near 6 mag. ‘to the. meat their magnitudes itr 
ee Harvard Scales’ 

isochiromatic plates, final values being giveti for 889 stars between maghitudes 
21 ahd About 800 stars aré‘common to thé two'lists, and’ from these 
the: colour-indices have been determined ; the discussion’ of these ‘confirms. 
previous: conclusions faint Starsvare than ska” stars. 


Fs 


Mat., ‘Astron: och Fysik, Stocktiolm, 10. No. 18. pp. 1-18, 1915. Tables 
given showing the results of calchiahions of the absdlute velocities of 160 stars. 
of well-determined parallax, and’ the various groupings ‘of these velocities in 
relation to spectral type. ‘The distribution of the absolute velocities of stars. 
with parallax greatet than 0-025" is approximately répresented by an’ ellipsoid — 
_ of ‘revolution, flattened'in the plate of the Milky Way. A principal-vertex 
similar to that found from proper motions or radial velocities ‘was"tiot | 


$484, Waters, 60 p. 684, Aug. 19,1915; Abstract.)—Notés on 
Of the irregular variable R Corona ‘Borealis, showihg that while for years. 
it has been constant at about 6-4 mag., it was estimated to be 71 mag. 
July 24;-and on July 29 still fainter, 7-6 “Minima were 
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Gabo.” (Coin 
one’in Which usd is made” of ‘either two i 
with’ two “ahiti-kathodes ‘anda ‘diaphragm | ‘between the tube th 
“This is’ visto of Sheets to. 


‘of in relict upon screén the orm. of 
fractates ‘and the position of Proj jectiles. consists in ‘employing 
with two double sto in a manner ‘that each eye peréei ives, 
G. 


1522, Use of Compensators, | by Cuenca. Displa 
C. Barus... (Am. ]..Sci. 40..pp. 299-808; Sept. 1915.}--The 
difficulty of, diffuse interference patterns obtained with large dispersion may 
- be overcome, in part, by the use of compensators with curved. faces, the case 
then becoming similar to the conversion of the, usual interference golours of 
thin plates into Newton's rings. A cylindric lens with its elements normal 
to the slit is chiefly in question, but an ordinary lens also presents cases of 
: ‘interest because of. the easy conversion of elliptic into hyperbolic patterns, 
-and the lens i is more usually available. . A very promising method consists, in 
the use of compensators of equivalent thickness; but of different dispersive 
_ powers, crown and flint glass, for, instance.. These experiments. are,in 
progress. A description is here given of experiments in which lens 


a 


doublet is used as a compensator, the the paper being 


pede: 18. pp: 898-408, Sept. 8; 1915.)—This sécond paper Bives. the experi- 
mental details of the work whose main result was ‘contained in the first [see 


682 (1915)]. One series: of experiments was made with yellow, green, 
and violet (4858) mercury light... But as Fresnel’s coefficient changes very 


slowly with the wave-length, such a high homogeneity of the incident ‘light 
_. unnecessary. Further, as to the it is even desirable to 

-work with a limited part of a continuous Accordingly, in a second 
 sgeriés of expcriments, the author analysed the light of an electric arc 
- 12 amps.) with a constant-deviation spectroscope. Many other details are 
giveii’and the paper includes a di on which are plotted two graphs for 
the’ theories of Lorentz and of Frésnel and finally a grapli for the ‘expérimental 


tesuit; This lies almost: in ‘coiticidence with’ for Lorentz,’ ‘and: 


apart from ‘that for Fresnel. fate 
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treats first the plane diffraction grating from the standpoint of geometrical 


optics, and then extends the ideas to diffraction by a space grating. The 


theory developed yields results in —— with some derived by v. Laue 


on the undulatory theory. A. W- 


1626. Retarding of produced. by addition. of. to Metol- 
Hydrog uinone. Developer, T. Maldiney. (Comptes Rendus, 161. pp. 78-76,. 
July 26, 1915,)—It is usual to add water or a few drops of potassium bromide 


~ to the developer in order. to retard the appearance of the image during 
development. It is now shown that the addition of sugar produces results. 
' similar to those obtained with potassium bromide, . Tables of results are 
given wkich lead to the above conclusion and, in. addition, indicate that 
the diffusion of the developer into the gelatine diminishes in proportion.as. 
the amount of added sugar increases, _ It therefore appears that the retarding. 
action produced by the sugar must be attributed for the most part to a 
physical cause, the great viscosity given to the bath mene: slower the. rate: 


of the solution into the emulsion. 


_ Experiments with other developers are being. continued, A. E. 


1626. Polarisation by Gratings in the Visible Spectrum. ©. ‘pails 
(Ark. f, Mat., Astron. och Fysik, Stockholm, 10. No. 22. pp. 1-10, 1915,.)—The 


gratings employed were made by subjecting plane glass plates, 0-1 mm. thick ; 
and free from double refraction, to kathodic deposition in a discharge bulb — 


which had been repeatedly washed out with hydrogen. The metallic mirrors. 
thus obtained were ruled with parallel scratches, a microscope showing these 
as well-defined lines. A Brace half-shadow apparatus was used to measure 
the phase variation of the undeviated beam of light going through such a. 
grating. The majority of the gratings used showed the Du Bois effect. A 
table is given showing the phase-difference for the colours ted, green, and 

~ blue as the tumber of scratches on the metallic mirror was increased, and it 
is seen that the absolute value of the phase-difference depends largely on the 
number of scratches, while the dispersion of the phase effect is independent 
the number. A to a large extent on the 
| refractive index. W.. 


1627. Infra-red Arc of Barium. Randall, 
}. 42. pp. 195-202, Sept., 1915:)—The paper is ‘in continuation of a former 


_ one noted in 1911 [Abs. 1865 (1911)]. A difficulty often experienced ‘in 


consequence of the unsteadiness of arcs fed with fused salts has been 


considerably lessened by the use of relatively large currents, 70 amps. or over — 


from a 220-volt circuit, in place of the 15-25-amp. currents formerly employed, 
‘Tables are given of ‘the wave-lengths of lines recorded from \9527 to \80033. 
Some discussion is given of the possible series relationships between certala 


1528. ‘Thiele’s “ Phase” in Ss. Unler,. “Astrophys. 


}. 42. pp, 72-91, July, 1915.)—In the evaluation of the “phase” cin Thiele’s. 
series formula.for band spectra, A=/[(n + it is shown that the older 
methods of calculation are too complicated for. practical purposes, and a 
new method for determining its value at different places along a band is 
@eveloped, and illustrated by examples taken from: measurés.of band spectra 
high-dispersion photographs. Contrary to Thiele’s' view, the phase c is 
shown to be variable for the a and 2 series of the 45165 carbon. er the 
VOL, XVIII.—a.— 1915. 
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two series starting from the first head ofthe 18888 cyanogen, band:are shown 
to be correlated according to the scheme of combination proposed. by Thiele.. 


“1529. ‘Simullancous ‘Action of and Fields on ‘the Red Line 
of the Hydrogen Spectrum. A. Garbasso. (N, Cimento, 9. pp. 876-881, May- 


une, 1916. )—According to, Voigt's theory [Abs, 82, 1257 (1914), 451 
(1915)] the simultaneous effects of an electric and a magnetic field on the 


electrons. of Voigt's atom lead to the simple superposition of the Zeeman 
phenomenon on those of. Stark and Lo Surdo. . Experiment shows that this i is 


actually the case with the Ha line of the which appears 


to be the only one capable of direct test. | 
1680. ‘Width of Spectral Lines. A. Akad, 


18. pp. 184-150, Sept. 8, 1915 mathematical treatment. of the sub-— 
lect, based on the electron theory of absorption, A Ww. 


1681. Emission Spectra of the Common Gases. F. (Ann. Physique, 7 


1x}; 1. pp. 85-184, 1914.)—The examination of ‘the lines and ‘bands “is 


_-extetided also into ‘the infra:red ‘far’ photographic ‘methods “allow 


- (Lumiére and Wratten and Wainwright pan-chromatic plates), up to 
29000 the Zeeman-effect 1 is particularly’ studied. The’ gases examined 
are hy drogen, nitrogen, oxygen, and many tables dre given. Most ofthe 


“experiments were made in Geissler tubes. "A great number of new lines and — i. 


‘bands were discovered, and their ‘wave-length, resolution, and series “Geter- 


--gnined. | Néw lines are : 98 lines in the second hydrogen spectrum \6852" to : 


8029 ; 81 lines in the elementary oxygen’spectrum 15816 to 7162; 2 bands in 


the kathodie oxygen spectrtim with theif heads at \6853 and 5007 ; ‘16 bands 
_ in the first positive group of nitrogen, maximum \9108. The Zeémaii- efféct is 


| proved ‘to exist in a great many cases, also of unresolved bands, in Which 
‘it had been assumed not to exist. It is not observed in the second (positive 


and negative) nitrogen groups, in the spectrum of Swan, in the CO Speci? ; 


and in the cyanogen bands of group 8888, nor in the tails of the bands of 


‘cyanogen which the author discovered with the aid of self-induction sparks, 


‘But resolution was possible, with sufficient dispersion, in many cases in 


which it had failed—for instance, also in the bands of calcium fluoride. The | 


author considers that resolution should in- all probability always be possible, 
‘and that there is no criterion for the existence © or ‘Ron: -existence (of the 
“Zeeman-cffect. Further tesearches are needed. B. 


1582. Fluorescence Resonance of Sodinin We R. J. ‘Strutt. 


(Roy. ‘Soc., Proc. 91. pp. 388-895; Juné 1, and pp. 511628, Aug. 2,:1915.)— 
‘Describes in much greater detail the author’s experiments on the fluorescence 

(Phys. Rev. 6. pp. 192-206, Sept.;1915.)—An investigation of the fluoréscence 


-$péctra of ufanyl salt»solutions between 20° and —185° C,’ The sulphate, 


chloride, and nitrate as well as a few double salts were examined, in aqucous, 
-acid; and ‘alcoholic solutions: through: a wide range:of dilutions. Slow cool- 
_.ing causes a. in intensity of all the bards, accom- 
panied bya diminution in width _ a tendency towards! resolution. A 
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| pace shift towards the violet is noticeable down to a critical innate. 
Occasionally an ‘extteme réd ‘or blue ‘band does riot join’ ia "the cotistant: 
interval’ Seriesand few bands shift“abnormally on codling: The sitipte 
double ‘nitrates’ Show different! ¢pecira as 
-g00led’ slowly or suddeuly and the explanation is offered, that when a 
~ radically different spectrum is produced a different hydrate is fo .. The | 
‘explained. on the Hines: of d 
bands in sich are ‘complex, and 0 


bs The paper is fully iMlustrated with the fluorescence. cury 
al the various temperatarés. _ Some measurements also were made of the 
standard. 


1584. Diamond Constructed wit Theorelcal,C C. Cre- 
hore.. (Phil. Mag. pp- 257-270, Aug., 1915. }—Study_ of the 
ctra has shown that in the diamond each carbon atom is at the ce 
a 2 regular tetrahedron, and the author has succeeded in constructin; . 
from theoretical carbon atoms, a model of such a crystal by methods similar — 
-.to those previously employed. by. him in solving the easier ‘problem of 
modelling a. crystal of the cubic. system [Abs. 1189 (1915)]. ‘Very, full 
descri ptions, with. illustrative diagrams, are given, and the model is. utilised 
‘for the consideration of the translational forces: exerted upon some selected 


atom, which is found to be a far dess simple problem than in the case,of 


cubic rock-salt erystal considered in the previous paper. The results. 


aN obtained are confirmatory of the. theory there developed,. which makes the 


carbon atom consist of an outside ring of 8 and.an inside ring of 4 elec- 
trons. The author mentions in .a note that a considerable number of 


gation. of ‘present, paper, and experiment to saree with theory. 
| include 4n.and W, DE 7. 


Rénigen-ray Spectra. (Ark. ‘Astron, “och 
‘Fysik, Stockholm, 10. No. 17, pp. 1-6, 1915. In Swedish )—An investigation 
ot the intensity distribution of Réntgen rays of different wave-lengths from 
‘an ordinary X-ray tube revealed two lines of very different intensities. 
_ Since these lines did not correspond, with any of the characteristic lines of 
Pt, it was supposed that their origin lay in the antikathode. It was, indeed, 
| found that these lines belonged to silver, and it was discovered subsequently 
; that the antikathode consisted. of platinised silver and that the Pt seating 
was appreciably damaged at the focus of the kathode rays. 
appearance of. the two bands, observed by de. Broglie [Abs, 18387 
{1914)], who employed a. photographic method, depends on the varying 
sensitiveness of a silver bromide plate for 20rter or fonger than thoge 
of silver and bromine respectively. 
... By means of the results of Moseley’s 1 measur ements , [Abs.. 467, 4249 
914), the author has calculated the values of egy absorption by Al (n/e) 
_ for the;kathode rays of 8 different elements... It is found that the relation 
betwen log (y/o) and. Jog A is linear,’ and that = -Ad',;the absorption 
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would be charged electrically by the particles) and sometimes in, ‘the gas. : 
The examination of the, spectrum agrees with Royds (1909). The decay 
constant was the same for different emanation fractions condensed at different 
temperatures, Attempts to accelerate the transformation by the aid of electric 
and magnetic fields proved useless. The total heat liberated by the decay is 
185 gm, cals. per gm, of radium per. hour ; if 5 %, of the total kinetic energ 
of the radiations be due to §-rays, then 19°5 % is due to a-fays, wl 
Se te 
1637. Atomic. Weight of Radio-aelive 
Physique: [EX], 8. pp. 62-06; Jan-Feb., 1915.) — The atomic weights 


deduced from previous determinations. by the diffusion method had: been — 
much smaller than expected (Makower less than 100), As the partial.pressure 


of the emanation, which has to be mixed with relatively very. large volumes 
of some other gas in these experiments, was very small, it seemed doubtful 
whether the ordinary relation between density and rate of diffusion would 
hold; In the apparatus. used for the new experiments the gas.is made to pass 
through a very small orifice ina Pt diaphragm less than 0°01 mm. in thick- 
ness. The pressure on the one side of the diaphragm is a small fraction of — 
a,mm.; the other side, ig.in continuous connection. with a Gaede pump, at — 
less than 00002 mm. Experiments were first made with oxygen, COs, SOs, 
and argon at initial pressures fo of 0°001 to 0-:075.mm. It resulted that the 
pressure p after time ¢ was fo = pe-»t and that My? (where M is the molecular — 
weight) has the same value for each 

mixtures of gases (SO,.and oxygen) is given by, a more complex formala, 
and-the rate of. flow, is.not the same under. strong and. under weak pressu 
gas if it. his the author eter- 


rapidly decaying emanations of Th of Ae ried 
e 


different minerals, , The, magnetic field separates, m 
monazite ; by. the aid, of. and heavy liquids | 


of the four gases, relation for 


‘As 

mode of preparation of RaEm and, its. chemical purification and the removal 

of H, 0, N, COs followed by Even the product.col- 

lected between and —165" C. changed with time, showing a coatraction, 

: observed: by Ramsay, of the bubble about 2°5 mm. in, length, intercepted a 

between mercury threads in a capillary. tube. The emanation seems to 

4 undergo a spontaneous elimination of impurities. . By y-tay study it is found — 

that the volume. of emanation in equilibrium, with 1.gm, of Ra is 0°68 mm. ; 

3 the corrected value. of 0:605.mm.* would agree with Rutherford (0:61) and 

Gray and Ramsay, The bubble mentioned .is very strongly phosphorescent 

; a : ata “a . ale a avs a 

V/Q, and arrives at results, similar,.to those,of, Knudsen, but by a different a 

| method, The emanation, purified.as mentioned in the preceding Abstract, is a 
mixed with oxygen.. From the density ratio 6-9 the atomic weight of 221+-2 a 

is dead als emanation : thi WOUIG ADD DC LOE orrect va’ 

1588, Distribution of Radio-clements in Rocks, 1, ..Monazite Sand. 

Baltuch, and G..Weissenberger. (Zeits.. Anorg. Chem. pp. 88-102, 

Denloir he ceneral ce: seis racic ntv anc he sens ion of the 
and 
quartz tz and ac 


zite, 12 of ilmenite, 9 of Zircon,’S of quartz, and magnetite and felspar 
ini’ sthaller’ quantities. .“‘The ‘zircoti’ isolated“is violet’ (as if it’ had been ‘sub- 
“Mhitted to radiations), and this colotr is ‘fot removed’ by the hot concentrated 


sulphuric aéidnséd for the better'isolation ‘of monazite. The amounts of 


Ra in gm, per gm. of mineral ate monazité 1°54 x 10,’ in “zircon 


; thie other minerals, quartz and felspar, 


gontain less, the felspar ‘only 10-1, ‘The thorium contents (deter- 
mined analytically)’ are 419 X in’ thonazite, 1:15 10~* in zitcon, and 
4°80 x 10~ in felspar. The ratio Th/Ra is 8:10 x 10° in monazite, 1°51 « 10° 
in Zircon, 1-49'x 10° in magnetite, 1-10 X 10" in ilmenite, 1-94 x 10° in felspar, 
and 2-08 x 10° in quartz. Uranium can chemically be estimated in monazite 
at about 0068 %, the ratio Ra/U being 8°22 x 10. ‘ ‘The mesothorium ‘pre- 
paration from the sand contains 0-25 % ‘of mesothorium, 25 % of Ra, and 
pp. 800-818, Sept; 1915.) ~Observations of ‘the emanation-content of a large 
numbet of springs in Ohio and Indiaria have been made by Schmidt's 
“shaking In this’ method ‘a known ‘volume of water is shaken 
vigorously with a known Volume of ‘air: for’? mins. ; the air is then pumped 
trough the chamber of the electroscope until the emanation is thoroughly 
_ mixed with the air in the électroscope and the air in the shaking can.» From 


knowledge of the various volumes of air and water involved, arid using.a 


_ calibrated electroscope, the:dmonnt of emanation can easily be determined. — 
1640. Volatilisation of extre Thin’ Radio-active Deposits. AB. Wood. 

(Roy. Soc., Proc. 91. pp. 548-660, Sept. 1, ‘investigations 
on active deposits of actinium and thorium showed that volatilisation com- 
mehces at a much lower tentperature if the Pt-wire coated with the active 
deposit is first exposed to‘an atmosphere of chlorine [Abs. No. 1761 (1912)). 
‘This author also advanced the view that, in comsequence of the production of 
- ozone by the a-particles, oxides are formed of the components of the active 
deposit. This explanation cleared ‘up thé divergence between the results of 
Russell [Abs. 1762 (1912)) aiid‘ those of Makower [Abs. 1062:(1909)]. Similar 


have been obtained by Barratt’ and’ Wood, ‘and by Wood [Abs. 188, 


468 (1915)]. ‘The aiithor’s present investigations refer to some of the'most 
important factors ‘influtncing the ‘volatifisation of these exceedingly thin 
films ; since thorium B gives volatilisation curve which a pears to be typical 
for atiy ‘single constitaent in the uctive deposits of a, ‘Th, ‘Act, it-has 


. tie the Pt-foil is exposed to the emanation without electric field, 
olatilisatior case being practically indeperident of the time of 


pas A m a factor, 
ef of ‘active’ that lids ‘beén 


it’ is’ foun d to“obey practically ‘the’ same taw as 
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relation being extremely complex. A comparison of the volatilisation curves 


at pressures of 760 mm. and 8 mm. has been made, a lowering of the initial 
temperature of volatilisation at low prédsure being observed. The volatilisa- 


| 
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1644) Riditin the Atinospheris Re Wright and | 
‘Smith: (Térrest. Magn. 20. pp.. 81-82,° Jane, measurements 


‘discussed in the paper were made by the charcoal method: Ini this method 


the emanation is’ absorbed’ from ‘the’ airto be: tested ‘by coconut chatcoal, 


from which it is afterwards driven off by heat‘and transferred: to an ionisa- 
tion chamber, where its effects are recorded in terms of the leak produced:in 


‘an electroscope:’ The chamber is afterwards standardised by passing into it | 


a known volame of RaEm; the latter being obtained by bubbling air through 


‘a cold standard solution ‘of radium’ bromide,’ With reference to this method 
of Standardisation the authors ‘find thatthe amount’ of: emanation carried 


over by the air from the bromide is not’ so great as:ha$ usually been taken 
‘in the past. - They assume that the theoretical amount of emanation will be 
catried over when air is passed*through boiling solution and thence deduce 
that with cold solution only 0-792 of this standard value is carried-over.. This 
figure is used in the work. Experiments were also made to test whether the 


charcoal itself contained any. Ra as an impurity, but no: evidence of such con- 


tamination was found. The .paper contains the results of measurements of 
‘the RaEm content of the air at Manila. . During a period of 8 months 


91 detetininations of the:amount of RaEm. perm! of air were: made, 


the average value expressed in its radium equivalent being 82°5 x 10-” gm. 
‘The variations in’ thé amount were considerable, the ratio of the maximum 


to the minimum being'approximately as 4'to 1. -Sotne dbservations were also 
made at an elevation of 2460'm. ‘on Mount Pauai. The average valve obtained 


‘here was 19 x 20—", or less than one-quarter of ‘the value for Manila, .This 
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Variation with the Coefficient of of. Solids, 
s. Valentiner and J. Wallot. (Ann. d. Physik, 46. 6. pp. 887-867, 
80, modern molecular theory of solid bodies leads to a 
relation between the expansion: coefficient, a, and the atomic. heat, c, 
7 ren Abs.1114, 1507 (1908). The present paper forms. a further investigation _ 
of this subject in which the actual measurements.are made, by a Fizeau- 


.Pulfrich: interference dilatometer. values obtained for the expansion 


‘coefficients are considered to be correct. to about 1 %» The low temperatures 
‘employed were’ attained by. the use of liquid air and of a CO,;alcohol © 
freezing:mixture; The solids investigated were Pt,:Ir, Rh (measurements by 
'W. Heraeus), invar, Si, fluorspar, and. pyrites, and curves are given in the 
paper exhibiting the variations of a for these bodies between room tempera- 
ture and about 100° abs. It is concluded that the value of a for the: solids 
investigated is expressed to an approximation of +1 or 2% by a formula 
' deduced from >that of Nernst and Lindemann [see Abs, 1707 (1911)}, 
‘B= 4786 X10~"; » is the frequency of vibration of the atom at temperature 
‘T, and a,, is the coefficient of expansion at a very high temperature. The 
agreement between theory and experiment, however, appears not to be:exact, 
‘and extrapolation by the formula, therefore, isconsidered to be less accurate 
than the use of curves drawn: the ‘measured points. W. 


aad Jaeger and H. v. Steinwehr,. (Ann. d, Physik, 45. 7. 
‘pp. 1089-1108, Nov, 17; 1914. Communication from, the Physikal,-Techn. 
of former work [see.Abs. 869. (1915)]. 
fundamentak divergence between two'Hg-resistance thermometers in quartz 
‘envelopes is determined and then’the departure from the thermodynamic 
temperature scale investigated. At 50° this amounts to —2‘511 deg., about 
‘7 times as large as with the Pt-thermometer. The resistance-change of Hg 
between 0° and 100° is only about }th of that of the Pt-thermometer, so that 
the former is but little suited for thermometric measurements. It has, how- 
ever, the advantage that the resistance need = be measured at a single 


1644. Specific Heat. of Steam al Preseute 104° and 
115°C. J. H. Brinkworth. (Roy. Soc., Phil.. Trans, 215. pp. 888-488, 
_ Sept. 21, 1915.)—This paper is preceded by a lengthy preface (pp. 888-899) in 

- which H.L. Callendar describes briefly some experiments made by him on 
this subject, using the continuous-flow method of calorimetry. The results 
obtained are summarised and are slightly higher than those deduced by 
extrapolation from the results of other observers, probably owing to the 
presence of a minute fraction (1 part in 10,000) of water present in the steam. 
The author thereupon undertook a redetermination of the specific heat near 
_ 100°C. by the same method but with the addition of numerous refinements 
and precautionary measures fully described in the paper. One of these is 
the Callendar pressure regulator for the automatic regulation of the steam 
‘pressure by the control of the gas sit to the boiler. Another is the 
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« spiral” method of the steam, a number of 
circular discs punched to fit the thermometer tube and then cut along a 
diameter, bent and soldered py yas to form a continuous spiral round the 
thermometer. This method of. thixing is found to ‘be a‘ great improvement 
on the gauze method previously employed. The usual equation for the 
innons-flow method is SOde + ido, where E is'the electrical energy 

serie S the required specific heat, Q the rate of flow of the steam, d@ the 
poo of temperature of the steam, and hd@ is a term representing the heat loss, 

- this loss is independent. of the flow, then a linear relationship exists — 
between | the values of E/Qd0'and 1/0. This is found not to be strictly the 
case, and another term depending on the flow is inserted in the fundainental 
equation which thereby becomes E =SQd@ + (kh +.4/Q)d6. By the employ- 
ment of three:rates of flow, adjusting Ein each case so that:d@ remains.the 
same, h and k can be eliminated and S measured, The value obtained for S 


Effect of High: Village the the. Bomb 
meter; ©. J. Dittus. (Met. and Chem. Eng, 18.‘pp. 480-481, Aug., 1915.)— 
The ignition voltage employed in the determination of the calorific value of 
coal, oil, efc., by means of the Bomb’ calorimeter, where an error of 02% is 
permissible, need not be considered. It ‘however, be taken into. 


1846. Vapour Presstires of Halogen “Sulphide, oO : 
Mauss and D: Mcintosh.: (Roy. Soc; of Canada, Trans. 8. 8: Section IV. 
pp. 65-72, Sept., 1914.) —The ‘determinations, at temperatures below the melt> 
ing-point and between melting- and boiling-points, are made by the method — 
and with the spiral glass manometer of F. M.G. Johnson, i in which the corrosive: 
gas comes in contact with glass only. No change in the curvature of the 
vapour-pressure curves was observed when the temperature passed through: 
the melting-point. The observed melting-points... are’: “HCl, —112? 
HBr, —86°; —88°8; HI, —-50°6 ; and the boiling-points.in the ‘same: 
order : '—84'1 66'S; —59°4, —85°6. ‘All these values:are in: good 
with Steele and McIntosh, Estericher (1896), Ladenburg and Kriigel (1900).' 
The latent heat of vaporisation is calculated after Clausius from the dP/dT > 
the observed (and calculated) values are: HCl, 149 (14°8) ; HBr, 17°38 (18°72) 
19°6 (19°5) ; HI, 186 (21°6), all in:10” erg units. -was noticed that a- 
paste of CO, snow and ‘ether gives a remarkably constant temperature. of. 


—782° at atmospheric pressure. Hydrogen: iodide)” in. 


Osborne. (Bureau of Standards Papers, No. 246}, Bull. 


Partition Energy between: Matier: Ethers ‘Weisberg. 
(Phys. Rev..6. pp. 126-187, Aug., 1915.}—The author here attempts to show 
that equipartition of energy throughout the spectrum is not a-necessary.con-. 
sequence of the classical: mechanics. But he acknowledges that he is unable 
to offer a derivation of; the Planck’s 
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that provides an explanation of the observed minis both as regards, : 
regularities and the irregularities, 


Mag. 80. pp. 549-559, contribution of 
ature Abs. 1444 (1015)} thay | 


Exponential Potential C. Ey (Phil. ‘Magy 80. 


1652. Energy of a Moving Electron, L. Page. ‘(Am. J. ‘Sci, 40, pp. 116- 
“198, Aug, 1915.)—In a previous paper it was. shown that the equations of the 
electromagnetic field may be derived in their entirety from two fundamental 
assumptions, viz. :—(a) An ether exists which transmits strains in accordance 
- with the postulate of ithe, relativity of all systems moving with constant 
velocities. The elementary charge. is a: centre.of; discrete, 
diverging, tubes of strain, [See Abs.1797 (1914),] _ 
ti “The object of the present paper is to discnss and compare the expressions : 
for the energy of. a: Lorentz electron: moving with constant velocity as. 
obtained by three distinct methods, «The first. of, these methods consists in. 
finding the electric. and magnetic energies of the electron'sfield. Thesecond 
- consists in subjecting an electron which is at rest relative to the observer to. 
an infinitesimal. mechanical force for. an infinite time. In this way a finite: 
velocity is imparted to. the electron without any finite. radiation ‘of energy. 
Hence the sum of the initial electrostatic energy of the electron; the work 
done by the mechanical force in accelerating the electron, and the work done 
_ by the ether pressure in producing the progressive contraction of the electron 
a8 its velocity: relative to the. observer increases, gives the energy of the 
moving'electron. . The third method analogous to that used in finding the 
electrostatic energy of a charged conductor. Starting with an uncharged 
moving electron, an. infinite. number of shells of infinite radius are shrunk. 
_ down to. the surface of the electron. Each shell carries an infinitesimal 
_ Charge and miaintains throughout the process of contraction the same velocity — 
asthe electron. The sum of the work done in contracting the shells ‘and that 
_ done in maintaining their constant velocity ‘against: the retardation of ‘the 
must be independent of the: method used. 
to the electric energy of its field. ‘The work done in 
of the contracting shells against ‘the retardation of the field, or as eee: 
energy of the electron, is found to be equal ‘tothe magnetic energy of the 


| Einstein's relativity dynamics. 


IE CTS. 
Be 
SER 
> 
BY 
“Se 
; 
ve A 
< 
RS 
V 
ESS 
on 
> w 
: 
y 


ison Tonised’ Gases.” Bail es. (An 1X], 

Pp. 278-846, Oct., {914.)\—The | diffusio of the positive” ind 

ions of air and several ga 0, CO,,-H H, are. measured by two 

Po ent methods. In the first series of experiments the Townsend methic 

et used, the ra ling of the mobility af the ions % to the coefficient of diffusion D 
being dedu from HD = = Ne/P, where. vd is the number of molecules Ber 

m.? ‘and P the pressure. . “The apparatus of “Tow: is modified | so as to 


admit of. working not ‘only. at atmospheric pressure, but also at ‘higher = 


"pressures (up to 1800'mm.). “The nature of the ‘walls of the vessels, tubes of 
steel, C German, silver, brass, tin, Had no influence On the diffusion-coeffi 


Of the ions. “In general the préduet D proved constant ; but in, the Case. ot 


negative nitrogen. ions this ‘product hada ‘higher value at the ‘hi 
pressures, Hydrogen behaved exceptionally, owing ‘probably to. ‘the 
purities in the commercial hydrogen used; the ionisation dbserved was 


greater than in air, and the negative ions diffused much more rapidly than — ee 


the positive ions ; the presence in the:hydrogen of gases from the lubricants, 


which themselves produce ionisation, might explain the discrepancy. . In the <a 
second seties ‘the tatio’ was directly determined by Langevin's method 

from the saturation’ curve of the gases ‘urider the influence Of ionising agents. LS a 
The tesults tend to show that the’ positive : and the negative ions carry the Pek 


same charges, and that, in the case of ionisation by fadiunr ‘at any 
fate, the ions carry one charge only, no multiple charges, 
vi ‘664. Charged Surface Layers formed on the Thbes. 
K. T. Compton and L. W. Ross. (Phys. Rev. 6. pp. 207-212, Sept., 1915.) 
—Seeliger [Abs. 960 (1914)] has found evidences of an electrical double 
_ layer, formed on the kathode of a Réntgen-ray bulb, which has the effect of 
changing the normal potential of the kathode by about 8 volts. Because of 
the frequent use in research of metallic films sputtered from kathodes and 


_ of metals which have been exposed to Réntgen ray discharges it is of prac- o _ 
tical importance as well as theoretical interest to understand the nature of ie : 
this surface phenomenon, the cause of its erratic behaviour, and the methods 


by which it may be controlled. The apparatus employed is described in 
detail, and the results obtained are shown in tabular and graphical forms. The 
following are the chief conclusions atrived at :—The abnormal contact poten- 
tials produced on the electrodes by high-potential discharges are due to, and 
exist in, insulating films such as wax or grease on the surfaces of the clectrodes 7 


and are reduced or eliminated by shielding or by avoiding all such substances. 


_ On insulating films of small viscosity, sutface charges are produced by con- 2 


vection currents in the film set up by the applied field, even though this field ae ae a 
may be too small to produce a vacuum discharge. ‘During a vacuum discharge a 


a charged layer of gaseous ions is deposited on the surface of the i 

- film, “This charge is of a sign opposite to that of the’ potential of the electrode 

during the discharge, and js therefore opposite to that produced by corivec- 

tion currents. The apparent contact p.d. is the resultant of. these two. effects, te 
: relative importance depends on the viscosity ¢ 
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_ enabling the observer’td superpose a suécession of images on the slit with 
| accuracy, that any particular phase of the oscillations may be,examined. 
7 Previous investigators have endeavoured ‘to do this by mechanical means of 
control | [Abs. 855 (1904)], but it was not thereby possible to determine the 
time variation between discharges | nearer than a few thousandths of a second. 
The necessary degree of control has now been | satisfactorily obtained by the — 
ionisation produced by a beam of ultra-violet light projected from a rca 
mirror on the negative terminal of a spark-gap. i in series with the principa 
oe gap. The source of ultra-violet radiation was a Fe-Mg arc with a gap of 
_ about 0°5 mm., using 500 volts. Interesting results were found in the photo- 
phs of the ‘spectrim: of the cadmium spark under the new conditions, 
Sifercatiafions ‘being decided ‘between the lines showing oscillation, such as 
5879, 5888 (shown together because of small dispersion), and others givi 
continuous radiation, as 144676, 4800, 5059, which persist after the oscillations 
have died out, brighter in the middle of the gap than near the terminals," _ 


"ELECTRICAL PROPERTIES. AND: INSTRUMENTS. 


Electric Conductivity of Pure Liquids, Carvallo. (Ann. 
m [IX], 1. pp. 171-225, Feb., and 2, pp. 142-225, Aug., 1914.)—The research | 
concerns the questions whether pure liquids such as liquefied ammonia, 

sulphur dioxide, acetone, hydrocyanic and hydroiodic acids, alcohols, hydro- 
carbons, etc., have a limiting conductivity like water, and whether this limit 
can be attained, in the chemically purified solvents, by the aid of electrolysis. 
In the case of liquid SO, the continuous current passing decreases rapidly, 
and seems to tend to a limit, so that Warburg spoke of an electrolytic purifica- 
tion. But there is also decomposition by the high voltage (5700 volts in some 
experiments with electrodes 2 mm. apart), There is generally a decrease of 
conductivity on continued electrolysis ; ethyl alcohol showed an increase, 
methyl alcohol was not affected, and acetone and SO, gave varying résults. 
The lower limits found are mostly smaller than those of previous observers ; 
sulphur dioxide at 15°, 1°8 x 10-" ; ammonia at 15°, 8°8 x 10-”, at —80°, 
49 x 10-";; ethyl ether at 16°, 7°6 x 10- ; acetone at 15°, 1:2 x 10-; ethyl 
alcohol at 17°, 0°98 x io-* ; methyl. alcohol ‘between 0 and — 20°, 8°0 x 10-” 
hydrocyanic acid at 0°, 1° 4 x 10-*. A limiting conductivity, independent. g 
the’ field, cannot, however, be a ‘criterion of chemical purity, since it has also 
been observed in liquids containing traces of impurity, Most of the liquids 
studied seem to resemble gases as regards conductivity, and would, not have : 
any méasurable conductivity in the pure state. 

The second paper deals ‘particularly with the effect of light, all the experi- 
‘ments having been made in a closed room, lighted by one glow-lamp, whilst . 
in one experiment the cell had been near the open window exposed to sun- 
light.. The behaviour of SOs under insolation was hence Lay On. every 
rae exposure to light the current diminished abruptly, but rose very gradually 

under continued illumination. Light thus has a positive and a negative effect, 
the latter of which is not understood ; the ligh?, decomposes the SOs, and 
some of the products are "photoelectrically sensitive. The. is 
: being continued. [See also Abs. 1490 (1918).] . BB. 


1557. Dielectric Constants of Gases. L. Verain. (Ann. [EX], 1. 
255-296, March, and pp. 528-590, June, 1914.)—Measurements of the 
_ dielectric constants & of air, CO;, and SO; are made by two methods. By” 
first ‘method (a’ modification of Lebedew's as ‘electric 4 arr: 
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then filled the ‘gas) is witty the capacity of a vatiable con- 
denser, at temperatures between 0° and 70°, and pressures up to 6°5 atmos. (in- 
the case of SO; only to 2°4 atmos.). As regards air, Maxwell's k = n’* (refrac- 
tive index).is well confirmed’; ‘accord for CO; and SO; is:not satisfactory. 
Both air and CO, fulfil the Mossotti-Clausius 
stant (d= density) ;:again'SO, deviates considerably. 
In the second paper the method:of Drude (electric tée 
the value ‘of & for liquefied and gaseous CO;;between tempera-~ _ 
tures 4° and 81:4° (the cfitical:tempetature), At the critical point: the 


= dielectric :constant shows .a coritinuous' variation, the tangent to the curve 


plotting & against temperature. becoming perpendicular’ ‘to the.temperature 
axis at that temperature. The density appears in accord with the Mossotti- — 
_Clausius formula, also when studied 
Efficiency of an Interrupter. W.B. v. Czudnochowski. (Deutsch. Phys. 


Gesell., Verh. 17. 15. pp. 805-814, Aug: 15, 1915.)—In the case of the ordinary 


interrupter consisting of a hammerhead attached to the end of a spring, let a 
_ be the length of the spring from its fixed end to the make-and-break point, 
and 6 the length from this point to the centre of gravity of thé hammerhead. 
‘Then if a/b is too great the duration of current flow is too short, while if this 
‘ratio is too small the duration of bréak is-too~short and the separation too. 
small. Further, if the hammerhead is too light the arc of swing is too small 
and the duration of break again too short, while if too heavy the time of © 
oscillation is too great and the speed of break therefore too slow.. In an 

actual experiment the. author found that by quadrupling the weight the 


‘ 


Resistance of Short Coils, “GOW. (ack 


Fysik, Stockholm, 9. 27,- pp: 1-21, 1014.)—Wi Lenz [Abs. 1261 (1912)] 
has applied Sommerfeld’s method to the calculation of current distribution 
in long. The resistance. of short coils has been in -experi- 
mentally by: R. Lindemann and W. Hiiter [{Abs, 1195 (1018)].— The author 
examines. case. theoretically and. is unable to:confirm the theoretical 
explanations offered. by these investigators for their results. The 
W: H, G. 


Sex: 284-286; Sept.,.1915. Abstract of paper before the Amer. 
Phys. Soc., April, 1915.)}—In general the'effect of alloying .a metal is to lower 
the thermoelectric power. The effect of hardening by permanent strain 
(bending, drawing through dies, etc.) either a pure metal or an-alloy 
_ raise the power. Hence-hardening has an opposite effect to alloying, though 
of less amount. Platinum ‘alloys, however; are most of them higher than Pt, 
and the alloy of Pt:containing 10% of Rh is lowered by mechanical hardening; — 
so that here also alloying and hardening have effects opposite to each other. 
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689, July 80,. 1915.)--For:. the. measurement of self-induction ‘with 
this bridge a standard of. capacity (Ks) is employed. . The: current: :in 
detector branch BD zero ‘provided :Ker== Kiry 
Balance attained) by the alternate adjustment. of m: and The 

required inductance is given by L==KgiR. Balance is: independent 


tedistassiies inductance, may be eliminated by substituting a non-inductive 
resistance for L. ‘ ‘If Ry be the new value for R tle true value of L is 
Ksr, (R— Ry). Ks and K, should be mica condensers, } mfd. being suitable. 
m may be 1, 10, 100, . . . ohms, according to the value of L. 7, may be a 
fesistance box in series with a carbon plate rheostat, and R a graduated 
loop of manganin. A telephone is the more sensitive detector for low in- — 
ductances, and a vibration galvanometer if the coil contains iron.’ Examples. 
_ of measurements, are given, ranging from 2 microhenrys to 0:1 henry.’ On 
_ account of the large capacities employed, errors due to earth capacities are 
avoided. The bridge can also be used to determine effective’ resistances. 
and capacities.’ For of to’ Phys. 


1562. Ballistic Moving-coil Calsinoiaslie on prolonged Discharges. A. G. 
Worthing, (Phys: Rev. 6. pp. 165-179, Sept.,.1916,)—The. author ‘has 
developed and. tested. a ‘theory by means of ‘which a correction factor. is 
_ Obtained for the case of the exponentially decaying discharge, giving the — 
ratio of the deflection for an impulsive discharge to the deflection for the 
prolonged discharge of the same quantity, Thiscorrection factor is given 
‘in terms of the logarithmic decrement, the period of the galvanometer:and | 
the time taken to reach the max: deflection... The tests showed that the 
assumptions made in. the theory were justified, namely, that the effect of the 
self-inductance in the galvanometer circuit under ordinary-conditions 
negligible and that the, apparent resistance agrees exactly with the reat 
resistance. The method used was based on Corbino’s enn renee 
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2. pp. 594608, Sept. 16, 1916.)—-The author observes that the: 


voltage, power, etc, ‘The determinations of the said quantities are 
by zero methods, An excitation current I, is sent through the fixed coils. 
The current through the movable coil I,,, of the same frequency, is obtained 


in the apparatus can’ be obtained either by reducing I,, to zero or by pro- — 
ducing quadrature. between the two.currents. Hence the two classes of 
_ methods :. the method of zero current.and the. method of. projection... The shifty — 
ing of the phase in this latter method is obtained by a phase;shifting 
apparatus acting upon the excitation. current. . 
"The. Whealstone and. "Thomson. bridges. for alternating and 
currents, the Matthiessen. method: for measuring .smal) resistances, the 
potentiometer, etc., are, particular; cases of. the one or the other of these 
methods. It is especially worthy of note that with a bridge arrangement 
it is possible to measure extremely. small. inductances, ..The author gives. 
examples and schemes for the measurement of. several of these quantities. 
_ The electrodynamometer actually. used is formed of a small movable coil 
enclosed in a flat glass or. celluloid box, a mirror and a sheet of mica being 
stuck to it for the purpose of obtaining a good air damping. The two fixed — 
coils cover parts of the box. . The movable coil is suspended from.a smalt 
- metallic strip, which. serves both to lead the current.and, to give the: : 
antagonistic force. Another similar strip, which is. left. loose, serves. oe 


_EL Rev. 18. pp. 816-820, Aug. 1015.)—A simple description of the con- 


struction and theory of operation of some of the more successful kathode-ray. 
a tubes. The author also describes the use of such tubes as ‘oscillographs and 
wattmeters for measuring small amounts of power at low 


4565. Induction Balance for Determining the Presence of Shells i in | daricullatel | 
Land. Gutton. (Comptes Rendus, 161. pp. 71-78, July 26, 1915.)—The 
apparatus here described, which indicates ‘the presence of a shell of Small 

calibre at depths ‘up to 40 cm., ‘thas betome a ‘fecessity on account of _ 
accidents which have already resulted by unéxpected: contact of plough-' 
shares and other agricultural implements with unexploded shells embedded ~ 
in the soil.’ The distance from the coil to the objects under investigation, 
and the large surfaces ‘which must be explored make it essential thatthe coils 
employed should’ be’ of latge diameter. Those uséd have a diam. of 70 cm. 
The coils of the’ primary circuit have 20 turns and those of the secondary : 


in different, ways according to the quantities to be measured. The zero 


| the thermal of higi [Abs. 1068 (1919)] i 
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perféct and easy the regulation; # sifiall coil of 4 turns is addéd to each ‘circuit. 
The diam: of one of these coils id slightly smaller that that of the other, and 


former is able to ‘turn inside the latter on a‘commion’diameter. This 
_ rotation modifies the mutual induction of the two circuits and’ énables ‘a rapid’ 


= regulation of the apparatus to be made. The desired sensitivity has been 


_ périodic currents of suitable form in the: primary-circuit. The. method of. 


obtained, by. employing suitable. telephones and, above all, by making use of 


obtaining a suitable primary current is described in detail, as is also the. 
manner of: exploring land for buried shells. It/is stated. that two persons. 
used to the work. 100 


| 1568; 'Habils of Alloy Steels:” J: A. Mathews: 
resng ‘Materials, Proc. 14 [17 pp:], 1914.}—The ‘author puts forward a plea 
for the’ adoption of a factor that he belicvesis of’ considérable Value in’ 
judging of magnetic quality in ‘hardened ‘steels. This quality factor is the 
- ratio B,/H., where B, is the ‘residual induction and H, the coercive force. 
Above = 200 this ratio becomes nearly constant} so that‘ comparative tests’ 
can be made at ‘different values of H.° Actually the inverse of this ratio is 
preferred’ since this would’ give increasing valués for i increasing permeance, 
‘but as this would give decimal values’ B, is expressed in kilogauss. In such 
for a steel showing B, = 12,000 and H;= 60, B,/H;= 200, or H/B, = 5. 
Another ‘steel of the sare’ residual ‘induction’ and would give 
HJB,=6: a higher ‘quality factor because of higher permanénce in pro- 
portion to B,. The experimental part of the work was carried out with an 
_ Esterline permeameter. Thé’product of a single ingot was taken and rolled 
into bars.of different ‘cross-sections, the pieces being then hardened and’ 
finally tested in bar form. Tt Was found that B and B, both increased as the 
size decreased, while ‘the ratio B,/H, showed the largest section to be the 
most ‘permanent. This is contrary to experience in tle making of horseshoe 
magnets. _ The effect of oil hardening and water. hardening is shown by the 


 - Fesults given in the ‘original, | Retarded rates of cooling, it is found, lessen. 


the ultimate hardness, and in many steels this results in decreased Baas, and 
in increased permanence. ‘Drawing. the temper also. relieves the. 
but in this case the results magnetically are contrary to those due, 

to retarded quenching rates. 
_ ‘The tabulated -results must be referred to for a more complete tinder- 


State of a Twisted Iron Bar. G,J. Elias. .(K. Akad. Amsterdam, Proc. 18. 


3 arbitrary vector function. of, ‘the force, variable from, point to: point, and. the. 
media in. the field may..be anisotropic with respect to. conductivity but in. 
which. no Phenomena of hysteresis. occur the; magnetic field energy - is. 
T= dM, where i is the current inthe circuit,.M the,nduction flux, 
‘Starting with this the author investi | matic 
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(1) the. production of circular. magnetisation. in a ally magnetised 
iron rod when subjected to torque; (2) the production. of. longitudinal - 


magnetisation when the, bar is to tongue ; : 


pes. Magnetisability of the Oxides of 
Molybdenum, and Tungsten. E. Wedekind and C. Horst. (Deutsch. Chem. 
Gesell., Ber. 48. pp. 106-112, ‘Feb.:6,'1916:)—In compounds of titanium’ and 
‘vaniadiuit, in which ‘these ‘have: “a definite the: 1 

bility increases as the valency ‘decreases [see Abs, 751’ (1012), 847 
(1914)) and this holds also for the oxygen and partly for the sulphur ¢om- 
“pound of Mii aiid Cr: ‘The mixed oxide MinyO, is most magnetic like 
TiO; ; the thonoxide'of Mn is more magnetic than the dioxide, Chromium 
trioxide CrOy is less magnetic than Cr;Os, whilst CrsO, and’ Cr,Oy whiely have 
salt character are 8000 times more magnetic than the former oxides, Of-the 
sulphides Cr3S, is’ most ‘magnetic. In these respects chromium’ shows 
analogies only with the elements near it in the’-horizontal group of the 
periodic table, not with’ the elements’ id'the same vertical group. Thus, in 
distinction from’ Cr, the ‘elements uranium, ‘molybdenum; and tangsten do 
not show any latent ‘magnetism. The di-' and: trioxides* of U are more 


-magnetic than the metal, and the mixed oxide UsO, is not strongly magnetic. —__ 4 


The modes of preparation of some compounds, manganates a8 perman- | 
1569.: ‘Susceptibility of. Nickel. in 
Solutions of Nickel Salts. P. Weiss. and E...D, Bruins. ..(K;.-Akad. 
Amsterdam, Proc. 18.. pp. 246-258;-Sept. 8, 1915.)—The dependence. of the — 
magnetic susceptibility: of nickel in’ solutions of its salts on therconcentration 


has been investigated: by Piccard’s modification of Quincke’simethod [Abs, 


(1918)], Piccard’s value for water at 20°, namely x == —0°7198: x 10-* being 
taken. The: results obtained with: aqueous solutions: of. nickel; sulphate, 


chloride, and-nitrate. of different-concentrations give for. x2 10 the values 
'445°1, 4448, and 4454 respectively and forthe number of magnetons # in the _ 


Ni, atom 16:06,.16°05, and. 16:06... Thus, withio the limits of experimental — 
accuracy, the value.of y¢ at 20° and also the number of magnetons seem.to 
be independent of;the nature of the salt. and the concentration of the 


solution. ‘This.result agrees with. that obtained by Cabrera, Moles, and 


Guzman [Abs, 1889:(1914)], who found-the values 16°07, 16°08, and for m. 
The numberof. magnetons of Ni in. dissolved. nickel. salts seems, therefe 
| ia whole number. and supports the magneton theory, 
Ammoniacal solutions of nickel salts,were also investigated, 
being made in an atmosphere of hydrogen. and ammonia in order to 
prevent evaporation of the ammonia, and the results corrected for the 
susceptibilities of the water and the. ammonia... The. values. obtained, with 


different concentrations of ammpnia show that yp, is constant, irrespective 


of whether the ammonia is bound, to. the nickel: salt. or, free, in, the. solution ; 
the susceptibility may, therefore, be assumed to be an additive property and | 

the correction may be deduced from the total amount, of ammonia present. 
With these solutions. the wwalues., of are in. 
ammonia, the same. is the case Wi 
are found. 15: 59, 1557, and, 15:57 for, the 
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C. A. Frankamp.. (K, Akad. Amsterdam, Proc, 18; pp. 264-258, Sept. 8, 
1915,)}—The salts investigated were ferrous sulphate and ferrous ammonium 


sulphate, the solutions being: prepared by. means of. boiled water and the 


measurements carried out,in an atmosphere, of: hydrogen, , From the results 


obtained by Cabrera and Moles [Abs. 1519 (1918)) with ferric. salts, variation 
_ of the number of magnetons with the concentration might be expected in the 


case of ferrous salts... The results show, however, absolute constancy in this 
respect, With low. concentrations slight yariations—-between 26 and 27— 


from the average value, 26°49, are, indeed, found, but these. are shown to be 


due to hydrolysis of the salts and are prevented by addition of sulphuric acid. 


i Attempts to enhance the hydrolysis by. addition of traces of sodium hydroxide ame 


ia L.A. Welo. (Terrest. Magn. 20. pp. 58-68, June, 1915,.)—An experi- 


mental research, of which the following is a summary +—(1) A new method of 


determining H is here developed dependitig on'the property of kathode rays 
of being deflected by a magnetic and’ an electrostatic field... The ratio 


assumed as°1°765 x 10°. - (2) A modified form’ of Braun tube was used, 
equipped with the Wehnelt hot-linie“kathode adjustable in- position, and 


deflections were: recorded ‘on ‘a photographic plate. (8) The difficulty of 


éliminating the’ earth's‘ magnetic field for a zero reading ‘of deflection was 
avoided by mounting the tube ‘in a frame: free ‘to ‘turn about a Vertical 


axis. A second difficulty in’ connection with the breaking down of the — 
‘deflecting electrostatic ‘field, Owing ‘to ionisation of the fesidual gas, was 
overcome by the use ‘of an alternating:e.m.f. correcting for 
irregularities at the ends of the electrostatic field plates was devised and the 
€quation’ of motion’ integrated graphically.’ (6) Ten determinations of 
made and the-relative probable error is in the ‘fourth significant place. 


4 agreément among ‘individual determinations is of the same order as that 


among the best determinations of the ratio ¢/m with kathode tubes. (6) The 
method shows that it is practicable ‘to ‘nse ‘earth's: field 


different theories theories ‘that ‘have been’ put forwatd. Law 


Flowing in a ©. Billieux:* (Lum. Elec. 80. pp. 145- 
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C. Chree. (Terrest. Magn. 20. pp. 71-74, June, 1915.}—Special 


observations were made at Kew relative to the solar eclipse of 1914 Aug. | eas: 


and adjacent da to secure records of magnetic variations, po: 
arid: poteritial gradient. Tables are giv 

obtained. On the day of the eclipse there was.a slight lag in the westerly 
movement in declination during the time of eclipse, but a very similar 


Change in the British Isles; 1092-1910.” Chee." (Tertest: 


7 Magn. 20. pp. 49-61, March, 1915.)—This paper contains a short ‘account of 
the sécular change of the magnetic elements in the British Isles, these ha 
altered so mich of late years, ¢.g. in’ 1901" it almost looked as if the net 


were about t6 ‘retrace its path ‘to the west; and as the secular 


began to accelerate that of H and I suddenly fell off. In the case of D; 
where instrumental changes are least likely, the’ results ‘from ‘different 


stations are remarkably similar. The ‘mean results ‘Suggest’ that H is now Se ae 
falling, and at 'a gradually accelerating ‘rate ; ‘untilabout 1900, H was'rising 

all over the conti t; but ‘then ‘passed a maximum, began to fall in thé | 

éast of Europe, and’ the area within which the secular change is a reduction = 
has rapidly extended westwards. The paper concludés with ‘a ‘short: notice 


of Leyst’s view that the’ 7 


RADIOGRAPHY AND. ELECTROPHYSIOLOGY. 
76, alisation ectiles hy. A. Gascard and 


Beignot-Devaimont, ( 161. pp. 199-181, Aug. 9, 1915) 
—The following advantages are claimed for the method here described,in 


which either two marks ora, cross are used on either side of the patient. i 


can be calculated by a formula previously given. Very 


wounded so that the projectile is as near as possible to the plate, and thustwo 
-€asily’ visible’ shadows are‘obtained. The’ displacement of the tube may 


be imade in any desired ‘direction. ‘The midnipalations are’ Yeduced to a! 
minimum, and the results obtained ‘dre absolutely’ ekact: 


(Comptes Rendus, 161. pp. 206-209, 98; 1915.)—~In émploying' 


continuoas currents with the 'electro-vibrator when 


- of shell in thé human body, a rotating interrupter is uséd ‘in the ‘¢ircait, | 
_vibtations ‘so produced are more iritensé than’ those obtained with alternating 
current, and, instead of a continuous tremor, take on the fort of periodic’ 
shocks. Graphs obtained with 2 Marey tambour, show this very plainly. 


a diagram in which it is necessary to join points 15 cm. apart at - 
great. freedom. is allowed to the radiographer, who can always place the ie 
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"1878. Experiments on the Production of Helium. A. Debierne.. 
[1X], 2. pp. 478-488, Nov.— 1914.)—-This paper deals. with 
some experiments on the production of helium by other than radio-active 


- agencies, Certain dark-violet fluorspars (almost black sometimes) smell of 


ozone. When they are heated, they lose their colour and -also their former 
thermo-luminescence. All these specimens yield helium on heating, in very 
variable but always small quantities (from a few tenths of a mm. to 50 mmi.’). 


On exposing such a specimen, which had apparently given up all its helium, 


to radium rays, it turned violet again, and renewed heating then once more 
revealed the helium spectrum ; but a second test of this kind did not. give 
helium once more... In other experiments electrolytic gas, was continuously 


being burnt for days, withont explosions, by being kept in contact with heated 


copper and copper oxide ; not a trace of helium was, ever found in this gas, 
nor in electrolytic gas produced. by decomposing water by radium. rays. In 


other experiments the disruptive discharge of a mercury-art was continuously 


the literature on the subject the author concludes that 
_ Fays, a, B, 7, participate i in effecting decomposition, and that the decomposition 


sent through the vapour ; the mercury in the one end of the glass tube was 
in. constant communication with a mercury 1 reservoir to maintain constant 


"conditions for days. No helium was ever found; nor was any discovered 
| when — was introduced into the whence and yt arc worked again. 


A. Debierne. (Ann. Physique [IX], 2. pp. 97-127, Au "e , 1914.)—Reviewir 
the three kinds c 


takes place in three ways: by direct’collision of the charged particles. with — 


" the molecules of water ; by the local rise of temperature along the path of 


a-particle ; by the secondary electroly phenomena due to the ionisation, : 
which are important even with a-rays. “The interaction ‘of ‘the ions, which 


are designated H;0 and HO, with the, ions in the water (hydrogen, and. 
liberates hydrogen, hydrogen peroxide,. and oxygen. The. relative 
share of the different particles. and the importance of. the several reactions are. 


not certain ; 6-rays, however, give nearly pure hydrogen, In the author's 


new experiments the radium salt was enclosed in .a thin-walled glass bottle 


, and placed within the cavity of the U-shaped glass.cell so. that the rays had 


to traverse two glass. thicknesses before rea the. water. in the cell. 
Assuming that the number of ions formed, in the water is.the. same as would 
be produced in.a gas, the 


"1680. Properties of and the: Petiodic System.’ ‘Dhar. (kK, 
Akad. Amsterdam, Proc, 18. p p. 884-898, ‘Sept. 8, 1915.)—It has been shown 
previously (Zeits. ielektrochem, 19. p. 911, 1918) that the heats of ionisation 01 of 
elements and the temperature coefficients of the mobility “of the ions are 


| periodic functions of their atomic weights, The anion further properties | 


are now considered. . 
(1) Surface tension. —The specific cohesions. of the elements, plotted 
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CHEMICAL PHYSICS AND-\ELECTRt 


-alkali metals lying on the topmost. points, whilst Zn, Cd,.and Hg lie 
straight-line. on; the. descending portions .of the. curve, and, P, As, Sb, and Bi 
occupy similar. positions at,.the minima, (2) . Temperature. coeficients...of 
: electrical conductivity also give a periodic curve resembling that obtained with 

_ the temperature coefficient of ionic velocities. (loc, cit.), elenents..of, one and 
same. group lying very: nearly ona straight line:and occupying. 


positions on the corve; the alkali metals,.are. situate, at.the maxima. = 
(8) Temperature coefficients of thermal. conductivity. are, available for com- = 


‘paratively. few. clements,. but , periodicity seems probable. . (4) Torsional 
rigidity, Young's modulus, and: their temperature. the 
“periodic group, the torsional rigidity and Young’s modulus increase with the ~— 
_atomic weight. In the sub-group.Cu, Ag, Au, the last has the. highest atomic 

_ weight and the. lowest values for Young’s modulus and the torsional rigiclity ; 
the same holds with Zn, Cd; Sn, and. Pb. The. temperature coefficient of 
torsional rigidity forms distinctly periodic. curves, the alkali metals occupying 
the maxima and Ca, Ag,.and Au, lying on a straight line through the minima. 


(6) Specific heat—The. non-periodicity of the specific heat-atomic. weight 


curve is unique.. The values obtained by Dewar for. the specific heats at 
about 50° abs. form, however, a periodic curve, the alkali metals being at: the 
-maxima; and the platinum metals at the minima... (6) Coefficients of linear 


expansion are also periodic functions of the atomic weights ; the alkali metals 


occupy the maxima of the curve, whilst S, Se, and Te lie.on.a straight line on 
the ascending portions of the curve. Cu, Ag, and Au occupy similar — 
positions at the minima, as. also. do. As, Sb, and. Bi, (7) Molecular magnetic 


‘rotations form a distinctly periodic curve, the halogens, ‘aconpying | 


.E.,.Breuning. (Deutsch. Chem. Gesell,, Ber. 47: pp..2601-2611, 
‘Sept: 26, 1914.)—-The authors confirm their previous, conclusion that the 
ionisation of: air which has been in contact with phosphorus is due to the 
interaction between the sesquioxide PQs and water, but only indirectly. 
This reaction gives rise to a decomposition of a very complex character, 
yielding phosphorous acid, phosphoric acid, phosphorus. hydrides (one solid 
_ yellow hydride PisHs was always observed in, very small quantities), and 
further a vapour of unknown nature, called ‘“ phosphorus emanation,” which 
_is completely. condensed at — 180°, but has even at —80° an,appreciable — 
vapour-pressure. This emanation was prepared by letting P,Q, and water- — 
vapour react in a current of nitrogen. At ordinary tain the emana- 
evaporates at and discharges an. cloctrommter. 


A682, Mechanism. of the ‘Chemical. 
General Considerations. E. Briner. (J. Chimie Physique, 12. 
pp. 626-588, Oct., 1914.)}—The chemical.activity of the electron discharge 
may be thermal, electronic, or photochemical. The relative. proportions of 
these three factors have hardly been investigated ; in how far electrons take © 
part in) chemical phenomena is not known. The author therefore studied — 
certain reactions, II. Formation of Ammonia. _E. Briner and J. Kahn. 
(ibid, pp. 684-568, Oct. 1914.)Mixtures of nitrogen and hydrogen in the. 
ratio Ny: 8H». are submitted to three kinds of discharges, In two.of the 
three cases a spark-gap of two Pt-wires is used. For the spark discharge — 
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which is fed. alternating current at 110 volts and a 
- Wehnelt interrupter, giving about 1000 sparks per sec. For the are dis- 
charge the Wehnelt is cut out ; for the glow discharge an ozone apparatus is 
used, coupled to the'same coil without interrupter. At constant temperature 
and varying pressure the yield of ammonia’attains a maximum: (spark and 
arc) at about 100 mm. ; observations are more difficult with the glow dis- 
-charge, because the yield then is much smaller, but the pressure influence is 
different, the yield decreasing first as the pressure is lowered, ‘and then 
_ rising rapidly to 4 maximum of 100 mm. again. The temperature was varied 
‘between — 85° and +'600°; most’ nitrogen was bound at 800°, least at 100°. 
Increase in current intensity favoured combination without any regularity ; 
the spark-gap width had little influence at 100 mm. pressure. Increase in the 
volume of the bulb does not favour combination. III. Réle of Tonisation. 
E. Briner. (Ibid. 18. pp. 18-82, March, 1915. )}—In accordance with Davies 
(1908) the author finds that the final state resulting in the discharge through 
mixtures of nitrogen and hydrogen, and also of nitrogen and oxygen, is the 
same as when the discharge is sent through NH; or NO. The addition of 
auxiliary electrodes, for the purpose of varying the electric conditions of 
‘discharge, also had very little influence. These auxiliary electrodes were 


_ either a pair of Pt-foils, 1 cm.’ surface each, fixed vertically, 1 cm. apart, : 


‘about 4 cm. below the spark-gap in a cylindrical bulb about 10 cm. long, or a 
disc of Pt, 1 cm. in diam., fixed close below the spark-gap. The reacting 
elements are assumed to be thermally dissociated atoms of N, H, or O, and | 
- the combinations due’ to the discharge are considered to be essentially 
thermal in nature. The photochemical effect does bis matgany since ulfra- 
violet light only destroys the product formed. 


1588. Cerium-Magnesium Alloys. R. Vogel. (Zeits. 91. 
“pp. 277-298, April 6, 1915.}—Whilst cerium combines with Al, Si, Sn, Pb, Bi, 
_ under liberation of a considerable amount of heat, the combination with Mg 
_ absorbs heat ; all the Ce-Mg alloys are liquid at 800°, and they may be heated 
in carbon vessels as there is little tendency to carbide formation. The 


Chemical compounds CesMg, CeMg, CeMg;, CeMg, are analogous only to 


_ KHg, KHgs, KHgs. The Ce,Mg breaks up into CeMg and Ce at 497°. These — 
_ two compounds, low in Mg, are pyrophoric, the others, containing more than 
_ 22: % by weight of Mg, are not ; CeMg is hard, oxidises on heating, keeps fairly 
well in moist air, but explodes in a Bunsen flame when containing Mg in 
solid solution. CeMg, is softer, brittle, and crumbles. All these compounds 
of Ce with Mg being comparatively loose, whilst those with the other 
- elements above mentioned are much more stable, the author suggests that 
cerium is to be grouped rather with Mg than with Al, Si, etc.  H.B. 


1884. Thermochemistry of Compounds of Copper and Aluminium. % Rolla. 
| nN. Cimento, 9. pp. 882-887, May—June, 1915.)—Determinations of the specific 
heats of various intermetallic compounds. carried out by Schimpff and by 
- Schiibel [Abs. 1118 (1910), 1063 (1915)] seem to prove that deviations from 
Neumann and Kopp’s law cannot be attributed either to the heat of formation 
‘or to the position of the compound on the melting-point curve. Of ene 
compounds, the author considers Cu;Al, CuAl,-and CuAl,. | 
».° Making use of the relation established by Einstein and sehiretianid’ by 
the heats may be calculated from formula— 
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which sives-the atomic frequency of.an element as.a function of the absolute. 
and atomi¢ volume of ‘the element in combination. For metallic Solid solu-- 


© tions; with which it is*assumed that the specific volume follows the law of: 
mixtures, “this reduces to (TIT), where denotes the absolute: 


meélting-point of thé alloy. In order to determine approximately the influence 


of the factor ¥ (o/v') of equation (2) in the Case of Cu-Al alloys, the author’ 
has measured the specific volumes of the three definite, compounds. In each — 
instance, the compound is formed with diminution in volume of the solid 
components, | the percentage contractions being 2°90, 8°38, and’4‘0 for CuAl, 
CuAl;'and CujAl respectively.. The influence of the specific factor: 
of ‘equation (2) is thetefore not négligible, and the molecular heat»cannot — 
be calcalated merely from the melting-point. A quantitative’solution of the 
problem is not “possible, since the absolute value of the specific volume of: 


cack: of the components in the alloy cannot be determined experimentally, _ | 


Phe heats of formation of the three compounds’ in kg, cals: per kg~mol. 
ate: to be : ‘CuAl, + 82°88; CuAl,, + 28°29 ; CusAl, +1838. The most’ 
highly exothermic is, therefore, that formed with the least contraction, and’ 
there appears to be no relation’ between and. the 


888-395, 1915. )—The investigations ‘of Kurnakow haye shown | 
that, in certain a maximum occurs on the melting-point @iagram ‘of a 
: binary ‘system without corresponding singular points on the curves represent- 
ing other physical” ‘properties, Thus, with Pb-T1 alloys, the fusion diagram 
exhibits a maximum [see Kurnakow and Puschin, Abs. 788 (1907)], and_ 
the curve of ¢lectrical conductivity is continuous and shows a minimum, but 
this is not in correspondence: with the maximal melting-point. Similar’ 
behaviour is shown by the hardness curve, and the conclusion drawn is that 
Pb-Tl alloys are composed of solid solutions, . 

According. to Bernouilli’ experiments [Abs. 185, 7 711. (1911), a “dilute. 


solution of two metals. i is thermoelectrically negative towards the metallic, 


solvent, that is, behaves An the same way as bismuth does towards other | Ce 
metals, Further, as the ‘concentration. of the alloy increases, the thermo- 
electric force also i increases, the behaviour. of the. solid solution towards the 


solvent similar to that of bismuth. Since, 


law may be extended to electronic shen 

“Thallinm-lead alloys exhibit singularity in. this respect, the B-solid phase, 
at least until the of Tl is moderately small, being. thermo- 
electrically positive towards lead. Consequently, if these alloys are tegarded_ 
as solid solutions, Babo’s law is.not verified, a change of sign being necessary 
in Schenck’s formula. From the Einstein-Planck and the Nernst-Lindemann 
formulz, Bernouilli has deduced the relation « c=k 
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the absolute meting points pote: softest: espec 
As with Bernouilli’s‘alloys, so'inithe present case, is’ 
consequently greater than zero. wud 
Lewkonja [Abs. 771 (1907)] regards the, Pb-Ti ney of stadia melt- 
ing-point as the definite compound PbTh, and if this has real existence, its 
formation from thé components: should ‘be accompanied. by a;.vatiation in. 
volume; The author finds, however;. that. the. specific: volume, of am alloy of. 
this composition is in-agreement. with the value calculated, by the law..of 
mixtures. The same is the case with the specific heat, but. here the modern. 
: theory.of specific: heats. indicates that the difference between the ol ’ 
and calculated The heat of the alloy, 
H. Giebethausen. .(Zeits. Anorg, Chem, 91. pp, 251-262, April 6, 1915,)—.> 
Compiled from the notes.of the late.author, The alloys.were prepared by. 
_ ditect fusion of the constituents, not by reducing, ¢.g., vanadium oxides with 
nickel. The thermo-couple was:standardised by assuming. the 
of Sito be 1425°(Guertler and Tammann).. A vanadium of 94 % V was reduced. 
by thermit and:fused Hessian crucible lined. with magnesia... The 


compound gives’ needle ‘crystals, harder than Si; melts at .1655° 


forms no solid solutions with Si ; the range up to 60% V was investigated. 
Nickel forms a series of solid solutions with vanadium (studied up to 86 %V);_ 
the transformation-points of Ni are lowered by the addition of V,.. Vanadium — 
js not miscible at 1800° with either Cu or boron dissolves in 


Fused calcium fluoride Bhat boron ‘do ‘not react with one ‘another, 


1587. 7, Properties of Cold-wworked ‘Pare: 
_T.M. Lowry and R, G. Parker, (Chem. Soc., J. 107, pp. 1005-1018, July, 
_ 1915.)}—Contains the results of experimental work to’ détermine the changes 
of density and volume produced by filing metals and then by annealing the” 
filings at different temperatures. The results confirm thé general rule that ° 
the density of the filings is less than that of the mass of metal, but in the case 
of Mg and Pt the density of the filings was greater ' than that of the mass. The 
résults obtained are not conclusive, since the ‘filings obtained ‘tidy enclose air, 
especially in the case of soft metals. ‘The complete annealing of’ the filings’ 
_ obtained is shown to. be accompanied by'a contraction of volume ; this is” 
ascribed to the reerystallisation of amorphous material produced’ by working | 
as postulated by Beilby [Abs. 928 (1904)]. This contraction is, however, 


preceded by an expansion of volume that appears to be independent of the 


nature of the metal. ‘In the case of certain metals, ‘namely Au, Ag, Cu, Co,” 
Ni, and Sb, this intermediate expansion is preceded by a preliminary con- 
traction. In ‘the case of gold, the preliminary contraction’ and the inter- 


ae mediate éxpansion can be observed to take place consecutively when the 


metal is heated at 100°. The of annealing may thus | 
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1160°, further NiB, and possibly Ni,B; w ch forms solid solutions. . The 
| compounds are scratched. by topaz; they are magnetic only in the presence 
of free Ni. When amorphous boron is fused and further heated in magnesia 
@ tof hydro togeth ith C Tl, Bi, Pb 
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explained. ._The preliminary contraction: may be found to be associated with 
some allotropic change and the intermediate! expansion: with ‘release of 
present: pre sar ze baby Br 


1688, | of the Proj ties of C Matganese 
before ‘and after Heat Treatment. R.R. Abbott. J. 
pp- 440-442 ; Disc., 442-448, Aug., 1915, Abstract.)—. 
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heat treatment. _ In the normal state, the manganese steel is slightly stronger 
'the nickel stéel, while the toughiness as measured by the reduction of 
area is practically the same in the two cases. “Th the heat-treated state prac- 
tically the same results, so far as strength is concerned, can be obtained’ from 


the two steels, but the nickel steel always has the advantage from the point ee - : 


view of toughness. It appears, therefore, that Mn has about three fimes the 
strengthening effect of Ni. Overheating and underheating has about the 
same effect on both classes of steels. ‘In the discussion, Howe pointed out 
that it is common knowledge that Mn has’ about twice the’ effect of Ni in 


strengthening steel. The advantage of the presetice of either of these two ae 


elements in steel is mainly due to the fact that they retard coalescence and - 
coarsening, with the result that under the miscellaneous conditions arising 
in the treatment of steels, nickel and manganese steels always retain a finer 
structure than is obtained in carbon treated. 
"4580. Fatigue Copper E. (Mech. Eng. 86. p. 149; 
Aug. 20, 1915. Paper read before the Ath. Soc. for Testing Matertits)}— | 
Season-cracking in brass rods is brought about ‘by high initial stress‘in the” 
surface of the rod’and also’by the corrosion of ‘the metal. All forgeable” 
copper: alloys may develop cracks of the nature of season ‘cracks when’ 
stressed beyond the yield-point by an external load Experiments ‘have’ 
proved that such cracking ‘occurs only when the metal is subjected to the 
combined action of tensile stress and corrosion. ‘As a working ‘hypothesis it’ 
was enunciated that all copper alloys contain microscopical flaws which ‘are- 
opened out by the action of a tensile stress exceeding the yield-point. Hi 
- corrosion can now take place the flaws are’ opened until ultimately the 
sectional area is diminished ‘so that the applied ‘stress ‘exceeds the ultimate” 
stress of the material, when fracture takes place. The results’ of tests in’ 
which various copper alloys were subjected simultaneously to tensile ‘stress: 
and the action of a°corrosive agent indicate that there is some: relationship 
between the elastic limit and the stress at which cracking commences.:’The~ 
_ exact relationship has not been definitely established, but it appears that 
cracking is liable'to start when the stress exceeds by about: 
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6000 Ibs;'per sq. in: Prolonged ‘stress or corrosion 
set up ‘cracking. ‘The two actions must be simultaneous, and even then the 
effect is:only noticed in all classes of ‘copper alloys when the stress exceeds 
20,000 Ibs per sq. in. The conclusion to be drawn from this is that 20,000 lbs. 
per sq. in. should be regarded as the practical ultimate working stress of this 
group of materials, The safe working stress oer 3 therefore be. some 


1690. ‘Theoretical Heat. of Solution of C HO the Weston Normal 
Celt H. v. Steinwehr. (Zeits. Phys, Chem. 88. pp. 220-254, July 10, 1914.) _ 
—According to Holsboer (1902) the change of sign of the theoretical heat of 
solution at a certain temperature would indicate a transformation-point of the __ 
hydrate which Kohnstamm and Cohen placed at 15° for CdSO,, $ H:O. The — 
- author criticises Holsboer and finds that this transformation-point at 15° does 
not exist; if calculated from.Holsboer’s own data it should be at a much , 
lower temperature. As Holsboer’s observations did not fit into a formula, the — 
author makes experiments the differential heat. of solution of cadmiuny 
- sulphate and its temperature coefficient, by adding successive amounts of 
water to saturated solutions and determining the heat-changes in a Steinwehr- | 
Feustel calorimeter. From these and other data he deduces that the change. 
of sign and hence the minimum of solubility occur at +8° which agrees with 
the observations of Mylius and Funk. Finally he recalculates. the total 
chemical energy of the ‘Weston normal cell; the result is in better accord 


_ with the formula of Jaeger and Wachsmuth than with the formula of Wolff. — 


The integral heat of solution of. the solid hydrate in 12°5 mols, of water, its 
the number of molecules of water required to give a standard solution of 
CdSO,, $H,O at 18° i 1S given by: CdSO, $H;O + 12°5 H;0 : = 15° 
HO + 1067 cals. The temperature coefficient of the heat of solution at. 
18° is —68°15 cals. Two formule give for the total chemical energy of the 
Weston cell U = 47,427 and 47,447 cals., and the temperature coefficient. 
19°45 cals,/degree ; while Jaeger and Wachsmuth found electrically 17°44 cals. 
The calometrically measured energy is not independent of the temperature , | 
(as Cohen assumed), therefore, and the temperature, coefficient is not to be 
neglected. The e.m.f. of the Weston normal cell is 1028675 volts at 18°, 
H. B. 


Direction of Transport of Water, and the Concentration of its Hydrogen Ion. 
A. Bethe and T. Tropoff. (Zeits. Phys. Chem. 89. pp. 597-687, May 4, . 
_1915.)}—Further experiments on the changes produced in. the concentration of 
salt. solutions {NaCl with or. without addition of HCl. NaOH, some. 
organic salts) in the neighbourhood of diaphragms when a current is sent 
through the solution. ...In. general the ions charged in:one sense combine (by. 
adsorption or chemically) with the walls of the diaphragms, whilst the other. 
ions remain free in the pores... The.concentrations of the anions and kathions — 
on both «sides of the diaphragms are determined as. are also the volume- 
Changes inthe two.compartments, The. direction and. magnitude of the 
water transport depend upon the hydrogen-ion concentration of the original. 

solution... But two-classes of diaphragms have to be distinguished. In the 
case of collodion, wood or charcoal; the water always travels with the 
positive .current.. With all the other diaphragms examined (chromated _ 
gelatin, egg-albumin, pig's bladder, gypsum) the direction of the water. - 
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hydrogen ions exceeds a certain value, the water travels in the direction of the 
negative pole so that the electrolyte increases in concentration’ on the'anode 
side. In more concentrated solutions of NaCl the changes (referred to the 
‘same quantity of electricity) effected in the concentration become smaller, 


and ‘the isoelectric ‘point (indifferent solutions, in which the reversal'in the 


transport direction is observed) is shifted towards the acid side, When the 
density of the gelatin diaphragm is increased, the: changes in resulting 
_ concentration also increase. Organic dyes (especially acid picrates, less so 


basic dyes) behave like electrolytes. The formula deduced agree well: with _ 


_ the observations, at least for the high ‘dilutions for which they are calculated. 
The results confirm the previous conclusion that ions (of one charge) are 
adsorbed or bound in the diaphragm ; the resulting’ changes in’ the relative 
mobilities affect the water transport and ‘its direction, and the degree of — 
hydration of the ions is hence also important. The experiments were 
made with cells of the H type, the connecting side tubes fitting into’ one 
another at the middle, and the end of the inner tube being closed ~ me 


“1592. Hevesy and: F. Paneth. 


(Monatshefte d. Chemie, 86. pp. 45-49, Jan., 1915.)—In continuation of former 
work [see Abs. 581, 682 (1914)] the authors  electrolyse polonium solu- 
tions of 10-* concentration in N/10 nitric acid for 24 hours, passing acurrent — 
of nitrogen gas through the bath. When the current intensity.is gradually — 

raised, the potentials rise at both the electrodes, suddenly at Exn,== 0-85 volt 


_at the kathode and at 1-06 volt at the anode ; some polonium is deposited at ae 


all potentials, however.. Deposits are formed both of metallic polonium and 
: peroxide (probably), on the kathode and anode respectively ; the latter depo- 
sition is convenient for separating polonium from the noble metals, and. by 
suitably changing the conditions of the electrolysis all the polonium may be 
gent to the anode.. The decomposition potential of polonium is. calculated 
at}0°67 volt. Neutral and weakly acid aaah are to be avoided, since 


OW. L. Savell. (Am. Electrochem. Soc., Trans. 27. pp. 75-117; Disc., 

‘118-180, 19165... Engineering, 100. p. 452, Oct. 29, 1916. Abstract:)— 
‘This is a part of the research on cobalt conducted for the Canadian Dept, 
of Mines [see Abs. 225 (1915)]. Trying 16 types of solutions the authors 
_ find that certain cobalt baths are far preferable to nickel baths as to 
current density applicable, rapidity deposition, hardness, adhesion, and 
durability of deposits, throwing-power (capability of giving even deposits on > 
“uneven surfaces), economy of metal, current efficiency, stability of the bath, 
and simplicity of operations for plating brass, iron; steel, copper, tin, lead, 
, and Britannia metal. Two baths are particularly recommended, 
and the excellent results obtained with these are fully confirmed by W. S. 
Barrows, electroplater of the Russell Motor Car Co., of Toronto, after com- 
mercial trials extending over several months with parts of motors, skates, etc. 
‘The two best baths are: Solution Is, consisting of 200 gm. of CoSO,. (NHi)s. 

‘SO,.6H;O: per litre of water, density 1:058 at 15° C. ; solution XIIIs, con- 
sisting of 812 gm. of CoSQ, and 19°6 of NaCl per litre of water to which boric 
acid is added nearly to saturation, final density 1°25 at’ 15°C. Agitation of 
the baths is not required. Both cast and rolled anodes of cobalt are used ; 
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adapted to the conditions. .The anode.area was about twice'the kathode 

sarea; the cross-section of the tank should be considerably larger. than ‘the 


electrode area. Solution Ip is nearly saturated; no preliminary coating of 
.eopper is needed for iron and steel; the bath should be keptneutral ; alkaline 


‘baths give greyish deposits apt to peel and pit; good cobalt deposits arc 
white and take polished: a slightly, bluish, cast ; in the practical trials densi- 
ties of 42 amps./sq. ft. (kathode area) were used, which is 4 times the speed of 
the fastest commercial nickel baths, With solution XIIIs brass automobile — 
trimmings could be plated at 244 amps./sq, ft., in. still baths ; embossed brass 
stampings and also skates were plated in one minute instead of one hour with 
nickel, The mechanical tests were very ; cobalt-plated ‘skates 
looked in excellent condition after one winter’s wear. Full particulars'are to 
be given in the report to the Dept, of Mines, _In the discussion, the importance 
of the communication was generally emphasised. OQ. P. Watts, who had 
himself tried 50 cobalt baths, pointed out that the current densities stated had 
often been exceeded, but hardly in commercial practice; nickel baths did not 
keep well in long runs ; the fact that the Co anodesdid not turn passive was 
remarkable. G,. B. Hogaboom questioned the commercial advantages of 
very rapid plating W. Blum of 
1694. Potentials of Silver. the Reaction Potentials 
wo Silver and their Significance. J: WH. Reedy. (Am: J. Sci. 40. pp. 281-298, 
-Sept., 1915.)—“ Reaction potential” is defined as the p.d. which must exist 
between a metal and a solution for a definite action to begin ; it is best 
‘measured by the third electrode method. For polarisable ‘silver electrodes, 
where the products of reaction are soluble, the point of greatest chererere ‘on 
the current-potential curve is taken as the reaction potential. © — : 
__Using silver anodes, a large number of different electrolytes, which isis | 
be either acids or salts of a metal other than silver, show the same reaction 
potential, 0°521 volt, independent of the concentration. After considering 
-and rejecting various interpretations, the ‘author concludes that this voltage _ 
is the “solution (or ionisation) potential” of silver, that is, Loa — at 
which. silver sends ions into the solution; 
‘Reaction potentials below 0°521 volt occur with hectocietes: which give 
tise. either to insoluble silver salts or to the formation ‘of. complex ions. 
‘These potentials, except in the neighbourhood of the solution potential of 
‘silver, are approximately logarithmic functions of. the dilution in accordance 
with Nernst’s formula, the increase in potential with the dilution being 
somewhat greater than would be expected: from the theory. Certain 
electrolytes, for example a very dilute solution of potassium iodide in 
0'5. m-H3SQ,, show two reaction potentials, the lower one: being ‘due:to the 
deposition of the anion, the other (0521 volt) to the solution of the silver. 
Electrodes coated with the insolublesilver compound formed:with:the anion _ 
Of the solution show higher deposition potentials than do electrodes of bright | 
presence of. the kkathions. of. other 
With solutions of copper.and mercury. salts, 


however, silver ‘gives abnormally: high solution potentials: It is suggested 


that these metals may form «solid. solutions ~ 


— 
i 
OF 
4 
pos 
$ 
i 
% 
H 
ag 
& 
3 
Zz 
in 
ag 
th 
ag 
4 


